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ISTRO DIVISION 


arquardt 


CORPORATION 


CORPORATE OFFICES, VAN NUYS, CALIFORNIA 


CAPABILITY 


is spelled 


h-y-d-r-a-u-l-i-c 
$-t-a-r-t-i-n-g 


'n technology and facility, Vickers 
continually matches your need 


Auxiliary power units pioneered for aircraft 
turbine starting by Vickers combine high effi- 
ciency with minimum size and weight for the 
power delivered. Because starter characteristics 
are closely matched to engine requirements, 
they provide smooth, steady acceleration of the 
engine through the firepoint range giving the 
best possible chance of proper “lighting off” 
and avoiding aborted starts. 


Dual-purpose units developed by Vickers as an 
outgrowth of pioneering work in hydraulic start- 
ing offer further benefits in weight saving. These 
units core used as a motor in engine starting, as 
a pump to supply accessory power during 
normal operation. Reduced cost and ground 
support requirements plus increased versatility 
and simpler remote area operation are other 
major benefits. Write for Bulletin A-6001. 


PROVED PERFORMANCE of hydraulic starting 
for jet engines is demonstrated by this cart that 
has performed more than 2,500 trouble-free starts 


ti in a 2-year period. Cart size is due to divergent 
" requiremegts of three different engines. Prime 
aad _ mover power requirement is only 25% of that 
~ needed for other starting methods due to inherent 

. 7 


high efficiency of the hydraulic transmission. 


. 
- 


o 
JET PROP STARTING demonstration uses engine-mounted 
tarter tor and ground cart power supply. Starter cutout 
f approximately 8,000 rpm was reached in 34.5 to 
is during series of observed test starts. 


aa : 
’ juring normal flight to drive 15 KVA generator. 


HELICOPTER STARTER (right) is 35 hp unit, 
starts 1,900 shaft hp engine readily. 


we a 
mea =; | MULTI-PURPOSE PUMP MOTOR (left) is pump 
: ~ when driving hydraulic starter becomes motor 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED 


DETROIT 32, MICHIGAN 


division of 
SPERRY RAND 
TORRANCE, CALIFORNIA CORPORATION 


POWER TRANSMISSION 
ENERGY CONVERSION 
FLUID TRANSFER 





SILICONE NEWS from Dow Corning 


Beyond All Others... 


Here’s Why Silastic Is Used 
In Man’s Probes Into Space! 


By going faster and farther into space, the X-15 adds to our rapidly ex 
panding knowledge about the chances of men and materials surviving 
the trip out—and back. That’s why only proven materials are selected. 
One of those is Silastic® LS, the Dow Corning fluorosilicone rubber that 
resists oils, fuels and solvents. 


Engineers of Reaction Motors Division of Thiokol Chemical Corporation 
specified an accumulator diaphragm of Silastic LS for the X-15’s XLR-99 
engine. The accumulator provides oil at a constant pressure to the lube 
oil pump. Gaseous nitrogen under pressure is the source of stored energy, 
and is separated from 4-11V Halocarbon oil by the Silastic LS. 


Here are diaphragm requirements the designers established as essential: 
An elastomer flexible from —80 to 200 F (Silastic LS maintains its flexi- 
bility from —80 to 500F); compatible with the lube oil at low and 
elevated temperatures (Silastic LS has little swell or change in durometer 
readings after immersion in many hot oils, fuels and some hydraulic 
fluids) ; will not contaminate lube oil (Silastic LS has no plasticizers 
or additives which can contaminate by leaching). 


Write Dept. 1011 for 
your copy of our new 
Aviation Industry Brochure 


Silastic LS... the only elastomer to meet 
all these requirements... helps the X-15 
as it knocks on the door to outer space. 


Shown below is the XLR-99 rocket engine. 
The lube oil accumulator is the light weight 
type... made possible by the diaphragm 
of Silastic LS... instead of the heavy, 
bulky piston type. Parts of Silastic can 
be engineered to meet your specific needs 
by your rubber fabricator. 





Dow Corning CORPORATION 


ATLANTA BOSTON CHIcaso CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES new YoRK WASHINGTON, BD. Cc. 








AVIATION CALENDAR 


Nov, 29—General Freight Traffic Manage 
ment Seminar for Army, Navy, Air 
Force and Marine Corps transportation 
personnel of the Southwestern Traffic 
Region, Adolphus Hotel, Dallas, Tex 

Dec. 5-8—]5th Annual Meeting and Astro 
nautical Exposition, American Rocket So- 
cicty, Shorcham Hotel, Washington, 
ma & 

Dec. 6-8—Annual Meeting, National Avia 
tion Trades Assn., Oklahoma-Biltmore 
Oklahoma City, Okla 

Dec. 6-8—10th Annual Meeting, National 
Air Taxi Conference, Oklahoma Biltmore 
Hotel, Oklahoma Citv, Okla 

Dec. 12-15—Atomic Industry Exhibition, 
California Masonic Memorial Temple, 
San Francisco, Calif., concurrent with 
the Atomic Industrial Forum's Annual 
Conference (Fairmont Hotel) and the 
American Nuclear Socicty’s Winter Meet- 
ing (Hotel Mark Hopkins) 

Dec. 13-15—Tenth Annual Eastern Joint 
Computer Conference, Hotel New Yorker 
and Manhattan Center, New York, N. Y 

Dec. 16—Army Aviation Contract Services 
Symposium National Acronautical Serv 
i Assn., Mayflower Hotel, Washing 
ton, D. C 

Dec. 17—24th Whrght Brothers Lecture, 
Natural History Bldg.. Smithsonian In 
titution, Washington, D. C 

Dec 26-31] — 7th M ting Amer } 
sociation for the Advat ; 

N y T* N } 

Dec. 28-30—S 

iiona Ni 

Jan. 9-11—S 
R 4} 
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: AEROSPACE 


electronic ; components 


BY LAVELLE 


For many years, major inufacturers have relied on Lavelle 
for the production recision sheet metal components. 
for quality can provide the 
modules, chassis, rack onsoles needed to adequately 
support and house com; ectronic systems. 

To keep abreast of nev elopments in parts and assemblies 
for the aerospace age, Lavelle has acquired new production 
facilities, with particular attention to the requirements 
of the electronics industry. Pictured above is a Wiedemann 
RA-41P turret punch pr operated by a Lavelle craftsman 
‘rced sheet metal panels used in 


This experience and 1 tation 


to produce intricate! 
modules and housings s is shown. 
sheet metal components of quality, 


If you require electror 
missiles, jet 


or parts and assemb for space vehicles 
engines or airframes—Lavelle has the capability. Write 


for new illustrated facilit brochure. 








label If possi ble Allow one month for change to be 
come effective 
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| AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


Between Philadelphia, Pa., and Trenton, N.J. 





TOTAL POWER SOLUTIONS...FROM ITT 


Whether you're working with solar energy in space, ground test check-out equip- 
ment or anything in between f your problem is power and the environments 
are extreme, ITT prov ce ynpact, efficient system solutions in the areas of 
* INVERSION © CONTROL 


© CONVERSION * REGULATION 


This total power capability has been proved in such customized designs as unique 
airborne multiple-output primary DC power supplies complete power conver 
sion packages for test vehicle check-out systems... aircraft missile launcher power 


supplies ind in many other weapons systems and space exploration projects 


To accomplish these igh tweieht, ruevedized Pack age ITT takes your power 
problem at the design inception, carefully analyzes the load and draws upon a 


vast inventory of design and application data to develop fast, economical solutions 


ITT’s total power capability is readily available to solve your toughest power prob 


lems. Contact your ITT Power representative or write for Data File AM 24 


tr T 
4 b ‘ grat ae 4 


Industrial Products Division 





AVIATION CALENDAR 


(Continued from page 5) 
Cobo Hall, Detroit, Mich 
Jan. 16-18—Seventh Annual National Meet 
ng, American Astronautical Society, Dal 
la lex 
Jan 17-19—Winter Instrument-Automation 
n ibit, Instrument Soci 
m Hot und Kiel 
rau St M 
Jan, 23-25—29th Annual Mec 
of the Aeronautical Scien 
N York, N.Y. Honors Night Dinner, 
Jan. 24 
Feb. 1-3—S id ver Military El 
tronics Convention, Institut f Radio 
| neimec;rs Biltmor Hotel, | Angel 
Feb 1-3—Solid Prope llant Conterence, 
American Rocket S« ty, Salt Lake City 
Feb. 15-17—International Solid-State ( 
of Radio Fn 
Pennsylvania cam 
otel, Philadelphia 
| bine ( 
in Socicty of 
ham Hot l, 





Mar. 9-10—Second Symp i Enginect 
w Aspect f Magnctohvdrodynamics, 
{ versit f Pennsylvania, PI ladelphia 
Mar. 9-10—Flight Propul Mecting, In 
+. , ‘ *? \ *) or 
Clev d. Oh 
Mar. 12-16—A 
Nl 


Mar. 13-16 
( ‘ 


| ’ 


Mar. 16-18 


i] 
Apr 


Apr 


Paln 
30-May 


22-24—Nat 
Hot Mi 

26-June 4— 
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From General Motors. . . Temperatures Made to Order 


PIPER CALLS ON GM HARRISON 
TO COOL NEW AZTEC: 


Typical Harrison Formed Piate-Fin Type 
Aircreft Oil Cooler. 


Harrison Aviation Heat Exchangers — A Quolity 
Product of GM Research and Engineering 


Free For an informative 48-pege 


brochure on the complete Harrison 
line . . . write te Department 902 


RELIABLE HARRISON OIL COOLERS 
PROTECT TWIN LYCOMING ENGINES 


For accurate and efficient temperature control 

in the most advanced civilian and military aircraft 
— piston, jet, turbo-prop or gas turbine powered — 
Harrison heat exchangers have been thoroughly 
proved out. That's why Piper specifies Harrison 
Oil Coolers—with built-in reliability —for the 

new Aztec, its high-performance, twin engine 
executive transport. We call this reliability . .. 
“measurable excellence.” It results from Harrison’s 
“initial design to end use” concept, which makes 
Harrison heat transfer products perform as 
intended .. . for the time required . . . under 

the conditions specified. You'll find this 

reliability in 15 basie types of heat transfer 
construction. This Harrison engineering 

selectivity assures the right design for every 
application. To save time and money on 

your temperature control problems, call in 


a Harrison Sales Engineer at the design stage. 
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ARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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¥ is the fir 


Early warning 


be en active 


we have 
years, with airborne dete 


aircraft. Now 


tary 
study of missi 


operational on n 
ce to the 


applying our ex 
warning systems: using our background in data analy- 
location and tra king, 


sis and integration 
programming the weapo! 
lock-on technique 

le 


at 
That leads us to the 


1 lock-on 


de of the equation. 


paths 
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missile equation 


DECEPTION . . . Studies in enemy missile detec- ete thods. We are working toward com- 


tion lead to studies in systems for our own missiles niniaturized systems to sense, analyze, 


to evade detection...Penetration Aids. A ballistic 1 counter; systems to eliminate as many 


weapon of current configuration cannot take evasive yssible to insure delivery of the weapon 


action in the terminal phase. To confuse enemy track- 
1 senior scientist or engineer inter- 


ing networks, deception is necessary. What type de 
f ste ping to solve both sides of the missile 


ception? What systems are they using to detect us 
Passive? Active?...Radar, IR, UV. One of our ju te LORAL Electronics Corporation, 


fields of research is finding means to combat these New New York. 


Systems Management »illance, 
Countermeasures Penetratis defense. 


Engineering Offices: Bost 











VERSATILE METAL 

FABRICATION matching the ne of pace-age indus tries 
If it’s metal-working engineering or design . . if it’s metal fabrication . . let Youngstown’s Continental-Emsco 
Division bid on it! C-E’s creative R&D and engineering teams are ready to tackle your toughest problems. 
Batteries of modern milling, boring, turning and gear-ctiitting machinery, manned by highly skilled and 
experienced personnel, stand ready to transform your plans into structures of steel, special alloys or 
aluminum. A C-E job at our Houston facilities wiii be engineered, designed, developed and manufactured 
at one fully integrated plant . . over 77 acres 336,505 square feet under roof. Plant qualified for 
MIL-Q-9858 quality control. Write, wire or call today for faster deliveries . . higher quality . . lower costs. 


e CONTINENTAL-EMSCO company 


LANT 


GENERAL OFFICES 


DF 006 A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY 
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The elements of guidance and control: 


Data Acquisition and Application 
Subsystems —!BM has proven ca 
pabilities to provide real-time 
man-to-machine and machine-to 
machine elements of weapon guid 
ance systems. In addition to the 
Bombing-Navigation system with 
its visual displays in the B-52, IBM 
also provides interface devices to 
apply this system to air-launched 
missile guidance. Federal Systems 
Division experience in air-based 
and ground-based guidance sys 


tems iS proven in operation. 


Data Communications Subsystems 
The SAGE data processing 
tem, heart of America’s air def 
network, embodies advanced 
munications devices and t 
niques required to filter and dir 
an enormous flow of data. De 
and built by the Federal Syst 
Division, the AN/FSQ-7 
vanced system in operatior 
bodies processing and comr 
firect def 


f 


tions power to 


operations as well as to guide 


siles from remote site 


Data Processing and Control! Sub- 
systems—Now in development, the 
Advanced Bombing-Navigation and 
Missile Guidance system is another 
example of IBM's ‘‘closed-loop’’ 
ystem capability. This system sat- 
isfies the operating requirements 
of high-speed, long-range weapon 
systems. Compact, reliable equip- 
ment such as this and Federal 
Systems Division's computer for the 
Titan missile guidance system are 
the result of IBM’s vast background 


in data processing and control. 


all systems capabilities of IBM 


IBM's experience in data processing and data communications, supplemented by an extensive 
background in data acquisition, adds up to a three-way capability for developing, producing and 
integrating total automated systems. This capability is being advanced through continuing 
research in miniature high-speed devices for high-reliability guidance systems of the future. 


Federal Systems Division, 326 East Montgomery Avenue, Rockville, Maryland IBM. 





HOW YOU CAN PUT TELEVISION TO WORK 


A brief report on how to use KIN TEL closed circuit TV systems to cut costs, reduce errors, up efficiency 


Today, hundreds of companies are solving a wide variety of business and 
industrial problems with KIN TEL closed circuit TV systems. 


These, and many other KIN TEL customers 


both large and small — have dis 


covered a significant fact: Closed circuit television is no longer a novelty. 
It’s a proven, practical piece of equipment that, in many instances, pays for 
itself within a year. It’s a modern, money-making piece of equipment that 
you can use in your business, in your plant, in your operation. 


What Is a Kin Tel Closed Circuit TV System? 
The basic system manufactured by KIN TEL consists of a rugged yet sensitive 
camera that is small enough to hold in your hand; a receiver that displays 


pictures that are twice as sharp as you can get on your home TV set 


and a 


camera control unit that is so automatic the only control you have to touch 


is the on-off switch 


More Than Likely, Your Business Can Use Such a System. 


You can use one to watch events or operations 
that are tedious, difficult, dangerous, or even 
impossible for men to watch. 


Dependable KIN TELTV systems see where 
men cannot survive; withstand tremend 
ous extremes in temperature 
perform both critical and routine 
faultlessly, safely, tirelessly 


ind pressure 
jobs in 


expensively 


i 


You can use one for data transmission 


All types of visual information-—from blue 
to fingerprints to graphs-are tran 
quickly 
money 


prints 
mitted over great distance 
rately 
errors 


Such systems ive 


and confusion peed 





You can use one for surveillance work. 


KIN TEL cameras scan vast areas; guard 
valuable equipment and property; never 
blink, quit, sleep, or make an error; watch 
many operations at once; transmit all 
information to a central monitoring point. 


You can use one for on-the-job training 


Students study operations viewed by a 
KIN TEL camera. Such systems permit mass 
teaching that gives each student an un- 
obstructed view ; provide on-the-spot real- 
ism ; end expensive, disturbing plant tours 


Here's What a Kin Tel System 
Can Do for Your Business 


It can do what it is doing, right now, 
for hundreds of other firms. It can in- 
crease the over-all efficiency of your 
entire operation. It can help you tighten 
production and inventory controls, help 
you better your services to customers 
and clients. It can reduce errors and 
confusion and duplication. It can cut 
It can save you time and money 
It can free valuable men from tedious 
and routine tasks, It can give you the 
modern tools you need to keep pace in 


costs 


this highly competitive market 

For a more specific analysis of how 
KIN TEL FV can go to work for you, 
write direct for catalog 6-103 and the 
name of your nearest KIN TEL engineer 


ing representative 


8 Reasons Why So Many Firms 
Insist on Kin Tel TV Systems 
1. Reliability. KIN 


signed to keep working 
the 


TEL equipment s de 
day "a 
iCBM 


that depend on 


1d day 


t it's first choice for and 


missile programs 
that can't afford to compromise with 
ability 
2. Picture Quality. Full 65 
provides maximum delineat essential 


for qualitative observation of moples 


Operations, and for transmiss 1 of 


printed material 


3. Automatic Operation. KIN TEL TV is 


the only closed circuit system that pro 


vides entirely automat through the-lens 


compensation for light-level changes of 


several thousand to one 


KIN TEL 


read 


4. Sensitivity. With equipment 
the light 


enough for 


needed to this page is 
and 


with 


sharp. clear pictures 
vided 


nation 


e pictures can be pr 


less than one foot-candie ilun 


5. Ease of installation. No site prepara 


tiom is needed. no interacting electric al 


sdjustments are required. All units fit 


in standard 19-inch racks 


6. Simplicity of Operation. With no 


iris to make 


has 


the only 
the 


lens 


changes in 


thing the operator to know is 


location of the on-off switch 


7. Adaptability. A complete line of shelf 
item system components and a variety 
of cameras and monitors permit observa 
tions of nearly every kind of operation, 


under all kinds of conditions 


8. Application Help. fou don't have to 
waste your money and time on applica 
tion engineering. At no obligation, KIN 
TEL’s factory trained field 
engineers will determine whether or not 
a TV system can be put to profitable use 
in your intended application 


nationwide 
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Morse...frontiersmen in kinematics 


which works on earth or the moon! 


Ready to help in the world of new ideas 


Are your ideas bogged down by ‘‘do-it-yourself’’ 
development obstacles? 


From the ‘‘think”’ stage through the full manufacturing 
responsibility, Morse engineers have earned their chev- 
rons in the automotive and aeronautical fields for over 
60 years. Their ideas can be most helpful in giving your 


ideas their needed boost. 


Identified in the science of kinematics, Morse capabili 
ties are widespread, but best known in the production 
of basic chain drives, gear reducers, couplings and 


clutches . . . single components or complete power drives. 


Let your design imagination go in the world of new needs! 


37-110 


Put the Morse powerhouse of supporting facilities 
backed 


Ingersoll | 


Borg-Warner’s ultra-modern Roy C. 
tesearch Center on your team. The best way 
by calling: Morse Chain Company, (Dept. 
Borg-Warner Industry, Ithaca, N.Y. In 
Canada: Morse Chain of Canada, Ltd., Simcoe, Ontario. 


World's largest manufacturer of precision parts 


to start is 


\ BORG-WARNER INDUSTRY 





FOR RELIABILITY UNDER SHOCK LOADS 
AND HIGH HEAT...SPECIFY MIDVAC STEELS 


Where metal parts must stand the sudden shock of heavy loads, as on plane landing 
gears... or the high heat of jet engines Midvac Steels offer the answer. The Midvac 
Process of consumable electrode vacuum melting produces metais with increased tensile, 
higher impact properties, improved stress rupture strength at elevated temperatures, 
and longer fatigue life. 

Midvac Steels are offered in many alloys (some are shown in table below) as billets 
or forgings for the production of forgings to meet the most critical design specifications 
of today's space age. Complete details on Midvac Steels, plus comparative analysis of 
leading super alloys are available in new Midvac Steel Booklet.Write for your copy to... 


MIDVALE-HEPPENSTALL COMPANY 
Subsidiary of Heppenstall Company, Pittsburgh, Pa. NICETOWN, PHILADELPHIA, PA, 





Ultimate Percent 
Melting Yield Tensile Percent |Reduction of 
132,300 psi 9.0% 14.7% 
150,500 psi} 21.3% 33.8% 

t 


Air Melt! 99,000 psi 
Midvac | 117,000 pail 


ed 


| Process | Strength “| Strength [Elongation Area 
i. 





Air Melt} 234,800 281,000 | 4.9% 20.6% 
Midvac 1256700 294,250 9.6% 28.4% 
> — 


a 


Air Melt|238,600 | 284,500 6.1% 19.7% 
Midvac |254,300 | 291,600 A 25.6% 


> 





. Bes + 
901 “Regular | Midvec [116,000 | 160,000 18.0% | 25.0% 


01 Hi-Strength| Midvac | 131,000 1179,000 | 19.2% 20.2% 








Properties shown ore averages of 25 heats 

















COMPUTER 
COMPETENCE 
FROM 
UNDER-SEA 
THROUGH 
AEROSPACE 


Polaris... 
Skybolt... 
W2F-1 Airborne Early Warning... 


The effectiveness of these and 
other advanced deterrent systems 
depends upon data... quickly ac- 
quired, accurately processed, and 
reliably disseminated. 


LMED, an experienced producer of 
military airborne computers and data 
processing systems, is today not only 
active in a broad range of current 
projects but is also developing 
revolutionary techniques to further 
extend man’s ‘“‘comput-abilities”’ to 
outer space: 


Polaris Submarine Fire Control Computers 
Polaris Missile Guidance Computer 
Skybolt Missile Guidance Computer 

W2F-1 Computer-Detector 

Toss Bomb Computer for F-105 


Sidewinder Missile Launch Computers 
for F-104 and F-105 


GEVIC (G-E Variable increment Computer) 


CVIC (Conditional Variable increment 
Computer) Model CVI-27 


Thermo-piastic Wide Band Memories. 
Radiation-Tolerant TIMMS 


Whatever your computer needs... 
call on...count on... 


eee oe 
Progress 's Our Most Important Product 
GENERAL @@ ELECTRIC 


LIGHT MILITARY ELECTRONICS DEPARTMENT 
French Road, Utica, New York 


Contact: Product Information 
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Today is obsolete... 


he “breakthrough” of every sunr olizes the y-to- 

race with obsolescen which illenges nation and 

ements today are awe 

inspiring, no technological group « anization can rest on 
its laurels in this highly-competitive cold war era 

To reach beyond today’s t h discoveries that are 

meaningful for tomorrow ( | of Sperry research 


Toward continued progress in sea transportation and 


in critical aspects of national defense, our program encom 


} { 


passes research-in-depth under such headings as electromag- 


netic radiation, gyroscopic phenomena, electron beam inter- 


actions, materials sciences, mathematic analysis. 








To some, the promise inherent in much we explore today 
may sometimes hidden in such exotic terminology 
magnetohyvdrodvnamk cryogenics, spin resonance, ion pro 
pulsion In these and other fields, our resolve 


j 


to bridge the gap between initial inquiry and reduction to 


practice will expedit ec wides ad application or these 
new technologies 


Research at Sp rmry 


tributions to our rapidly exy 


ontinuing, significant con 
nding environment as the nation 
and the free world seek a more peaceful and meaningful way 


of life. General Offices: Great Neck, N. Y 
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rockets 
and 
missiles 


Componentry capabilities of the 
Kelsey-Hayes Company as a supplier of 
Precision propulsion assemblies, structural 
parts and exotic high temperature 

materials for first and second generation 
rockets and missiles include— 

Swivel nozzles. hydraulic control systems 
and auxiliary power supply systems for 
thrust vector control; weldments. rocket 
and combustion chambers for liq 

Solid propellant propulsion sys 

inner cones, exhaust cones 

assemblies ; vacuum induction me 

alloys to withstand corrosive and 
extremely high temperature atmospheres: 
advanced design, research and develop- 
ment in gas dynamics, inteznal ballistics 
transient heat and thermal! stress analysis 
Kelsey-Hayes Company 

General Offices: Detroit 32, Michigan 


KELSGEY- 
HAYES 
COMPANY 


Automotive. Aviation and Agricultural Parts 
Hand Tools for Industry and Home 


18 PLANTS. Detroit and Jackson Michigan 

Los Angeles: Philadelphia and M. Keesport 

Penneylra + Springfield, Oh New Hartf 

and Utica, Ni York: Darenport, lowa: 
Caned 


rd 








the world’s first communications satellite... 


ws Project Courier is the first step in a revolutionary new 
concept of communications which will lead to a world- 
wide system of message-relaying, globe-circling satellites 
in outer space. Philco was chosen by the U. S. Army 
Signal Corps to design and produce the complex 
communications equipment in the Courier satellite. 
Extensive experience in earth satellite electronics 
utilizing high frequency transistor circuitry, in RF tech- 


designed and built by Philco 


niques, in miniaturization and reliability in space en- 
vironment, lie behind Philco’s selection for this vitally 
important project being conducted at Philco’s Western 
Development Laboratories. 

Courier represents one of man’s greatest efforts in 
his attempt to conquer outer space...and another 
important Philco achievement in the aerospace age 
For capacity, facilities and experience in advanced 
electronics systems, look to the leader. . . look to Philco. 


Government and Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


Ee Semous fr Quali lly th the World Over 


Communications and Weapons Division « Communications Systems Division 


Computer Division ¢ Sierra Electronic Division « Western Development Laboratories 
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SHORTER, SAFER STOPS FOR JETS 
WITH NEW BFG LIQUID-COOLED BRAKES 


The revolutionary I iquid -¢ ooled brakes developed by 
B.F.Goodrich have now been engineered for the Boeing 
707-720. With completion of flight tests of the brakes on 
the 707 prototype, kits for equipping airline 707’s for service 


testing and future certification are now being offered. 


Tests show maximum temperatures at the brake lining 
surfaces are held below 500°F, compared to 2000°F in 
conventional brakes. With temperature and consequent 


lining wear greatly reduced, these advantages are realized: 


e The aircraft can be stopped in minimum distances 


without ruinous brake damage. Several maximum-energy 


stops can be made without lining replacement. No 


restricuions on lrequenc y of brake appli ation are required, 


e Aircraft availability is increased,as maintenance is reduced. 
In addition to the brake linings, life of seals and other 
brake components will be increased. Damage to brakes, 


tires, and landing gear from overheating is eliminated. 


In the I iquid ~« ooled brake system, the heat of braking is 
absorbed by a circulating liquid which is passed through 
a heat ex« hanger to remove the heat. Surprisingly, over-all 


weight is no more than that of conventional brakes. 


Liquid cooled brakes, we believe, are the answer to the 
high energy braking requirements of large aircraft. Your 
B.F.Goodrich sales representative can give you further 
information. B.F.Goodrich Aviation Products, a division of 
The B.F.Goodrich Company, Dept. AW’-11B, Troy, Ohio. 


B.EGoodrich aviation products 
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Supersonic Transport Race 


A major program requiring rescue from an interdepart- 
mental government squabble is the effort to develop 
a supersonic transport. Since President-elect John Ken 
nedy stressed ebbing U.S. prestige abroad so much in 
his successful campaign against his “all’s well in the 
world” opponents, he should be especially interested in 
the supersonic transport race, for the progress m success 
ful development of a supersonic transport will be a major 
index of international technical prestige in the final year 
of his initial administration. Proof of which country 
really wins this race will be readily evident to all the 
world. The winner will simply get the major share of 
orders for this type transport placed by the international 
airlines outside the Sino-Soviet bloc 

This is an area in which U.S. prestige is still high. 
Almost all the turbojct transports in the transatlanti 
trade today are built in Renton or Long Beach. A 
similarly high percentage of turbojet transports operat 
ed over other international routes by airlines of all flags 
will be of U.S. manufacture, with the Convair 880 and 
600 series joining the Boeing 700 series and the Douglas 
DC-8s. This unmistakable superiority in the jet age 
is simply a continuance of the U.S. tradition of trans 
port manufacturing excellence begun in the prewar era 
of the DC-3 and maintained in the postwar piston dec 
ade with Lockheed Constellations, Convairliners and 
Douglas DC-4s and 7s 

With this long tradition of superiority in the inter 
national transport equipment market, it would indeed 
be a major blow to U.S. prestige abroad if some other 
flag flew first on a successful, here-to-stay supersoni 
transport 

Fortunately, there have been Americans with sufficient 
technical vision to perceive the requirements for super 

nic transport development. Lockheed, Bocing, Doug 
las and Convair have all spent some of their own money 
ind technical resources in exploring this area. Gen 
eral Electric and Pratt & Whitney ar 

powerplants for this speed range In the 
government, men such as John Stack of the National 
Acronautics and Space Administration and E. R. “Petc’ 
Queseda, Federal Aviation Agency administrator, have 
devoted their efforts to researching the blank spots in 
this technical spectrum. They have also organized plans 
for an effective national program to work swiftly and 
soundly toward bringing the supersonic transport into 
being as another chapter of U.S. leadership in depend 
able, economic airliners 

This program developed by FAA proposes to utilize 
fully the resources of NASA, the Air Force and the 
leading transport manufacturers in a truly national pro 
gram. It is obvious from even a preliminary examina 
tion of the finances required that they are far beyond the 
resources of any private corporation. This program is 
now in the White House on President Eisenhower's 
desk, where it will no doubt come to the attention of 
President-elect Kennedy if he looks carefully for it 

However, there are signs that an interdepartmental 
squabble may scuttle this program during the inter 
regnum before Sen. Kennedy formally assumes executive 
Chief villains in the piece appear to be the 


] 
leveloping 


CCOnOTHII 


authority 
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Air Force an ilumni now operating at the Secretary 
of Defense office level. It would appear from recent 
comings and it the White House that USAF, or 
at least son powerful leaders, would like to keep 
the super transport project as a strictly military 
program un exclusive control. 

The exct this position is apparently a feeling 
that the sup transport can be readily hatched from 
the B-70 M bomber program now under way at 
North Ame Aviation. We can understand USAF 
sensitivity about anything even remotely impinging on 
the B-70 program. It has fought a desperate battle to 
prevent th ortant weapon system from being killed 
by financial starvation during the recent budgetary battle. 
think the Air Force position in attempt- 
ing to pu nal supersonic transport development 
program | the B-70 bomber blanket is basically 
unsound B-70 program aims at a major state-of- 
the-art ad in pushing acronautical operational 
ranges be Mach 3, the point to which current tech- 
ly carried military aircraft. Technical 
port industry indicates that develop- 
ment of a ful commercial transport design always 
lags a prud tance behind the most advanced mili- 
tary devel to take full advantage of its mistakes 
and to fi porate all of the new knowledge it 
generate lependable and economic machine. 
For exam] years of swept-wing B-47 and B-52 jet 
experienc led the Boeing 707’s entrance into 
airline ser It does not seem technically sound to 
try to br g a Mach 3 bomber and transport con- 


However 


nology ha 
history of 


currenti' 

\] 

1 sup 
mulitary 


it would be a great mistake to make 
isport development program a purely 
With all due respects to USAF’s tech- 
do not believe they have the eco- 
to successfully develop a transport 
rationally attractive to either domestic 
c The supersonic transport must be 
lesigi loped with the operating economy of 
ommer requirements clearly paramount from 
the start « be a dismal failure in the international 
market 
It is vident that we are in an _ interna- 
tional t race to develop the supersonic transport. 
Britain nated the British Aircraft Corp. to 
carry its this race, while the French combine of 
Sud Aviat nd Dassault was organized some time 
tricolor firmly in this field. Soviet 
liticians have made it clear that they 
n this area. 
recommend that the new Administration 
onic transport ball as quickly as pos- 
have a sound working program ready to 
present ( ress in January, incorporating both mili 
tary and requirements and drawing on all of the 
ources available. This program should 
presented next April to the supersonic 
mposium of the International Air Transport 
airlines of the world take their first hard 
—Robert Hotz 
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Kidde’s solving the Cryogenic puzzle! » — 
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How do you design cryogenic fuel power systems for space vehicles? Right 
now, Kidde is solving this problem for WADD of the Air Force. 


Step by step, stage by stage, Kidde is defining and analyzing all factors... 
from tankage to secondary power to environmental and reaction control 
requirements. The result will be the solution to integration of all of these 
sub-systems into the optimized cryogenic power system for space vehicles. 


Kidde’s advanced cryogenic capability can solve your problems in this field. 


Put Kidde to work for you. fs 


. °°. © e 
Kidde Aero-Space Division 
Walter Kidde & Company, Inc., 1018 Main St., Belleville 9, New Jersey 

| oa . o pei os = oi f : ada iol Montreal, T to, V 
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In the Front Office 


James T. Dresher, vice president-finance, 
Fairchild Engine & Airplane Corp., Hagers 
town, Md. Due to his association with New 
York Airways, Inc., Grover Loening has 
resigned as a director of Fairchild, but will 
continue actively as a consultant to the 
orporation in the development of VTOI 
STOL areas 

San Diego (Calif operations of Ryan 
\cronautical Co. are now organized as a 
cparate division, the San Diego Division, 
ind Edward G, Uhl has been appointed vice 
president and division manager. Appointed 
ice presidents on the new staff: C. A. Still- 
wagen, finance; Frank W. Fink, enginecring; 
H. EF. Ryker, manufacturing; William Wag.- 
ner, publi and personnel relations 

William H. Bailey, executive vice presi 
dent, Nuclear Corporation of America, Den 
ville, N. J 

Rear Adm. Otto A. Scherini (USN), ret 
vice president-marketing, Airpax Electronic: 
Ft. Lauderdale, Fla 

Charles G. Chisholm, vice president-mar 
keting, Havnes Stellite Co. division of 
Union Carbide Corp., New York, N. Y 

Roy E. Woenne, vice president and tech 
nical director, Litton World Trade Corp 
with headquarters in Zurich, Switzerland 

Thomas ©. Walthall, vice president-ad 
ministration, Stanley Aviation Corp., Den 
ver Colo 

Richard N. Bale, executive vice president 
znd sales manager, International Air Serv 
ice Co., San Francisco, Calif 

L. F. A. Mitchell, vice president-sales, 
Vitro Engineering Co., a division of Vitro 
Corporation of America, New York, N. Y 

C. M. Este, division chief, Matcriel Pro 
gram Division, Bureau of Facilities and 
Materiel, Federal Aviation Agency, Wash 
ington, D. C 


Honors and Elections 


Dr. Chauncey Starr of North American 
Aviation, Inc., has been clected an Eminent 
Member of Eta Kappa Nu, national cle 
trical engineering honor society, in recog 
nition of his outstanding leadership in the 

ctrical engineering field 


Changes 


Dr. Charles F. Squire, divisional director 
research and head of the newly formed 
entific laboratory of Hamilton Standard 
son of United Aircraft Corp., Windsor 
ks, Conn 
George L. Downs, manager-Minuteman 
program office (AW Oct. 3, p. 38), Amherst 
Laboratories of Sylvania Electric Products, 
Inc., Buffalo, N. Y., and Robert D. Gray, 
technical program manager 
Robert H. Hemmig, special assistant to 
the director, Office of Technical Informa 
tion and Education, National Acronautics 
and Space Administration, Washington 
Philip Bono, design specialist, missiles 
and space systems engineering, Advanced 
Design Section, Douglas Aircraft Co., Inc., 
Santa Monica, Calif 
(Continued on page 149) 
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INDUSTRY OBSERVER 


2 multiman Apollo vehicle shaped as 
with no appreciable wing surface. No 
ehicle’s re-entry maneuver, and landing 

Edwards AFB, Calif. Teams led by 


rtin are conducting Apollo feasibility 


© Convair-Avco team will proy 
an axially symmetrical lifting | 
propulsion will be used during t 
will be planned for a dry lal 
Convair, General Electric ar 
studies for NASA. 


> Air Force is expected to award a $15-25 million contract for the Dyna-Soar 
communications-<data link subsystem by mid-December. Representatives of 
Bocing, the vehicle assembly and test contractor, were called to Wright 
Air Development Division last week to hear a report on a recently completed 
WADD evaluation of 10 proposals which were requested from Bendix, 
Collins Radic, GE, IBM, Litton. Motorola, Packard Bell, Phileo, RCA and 
Wester Electric. Weapon System Project Office is evaluating inertial guid- 
ance proposals from 12 companies, and a decision is expected early next year. 


© I rench air force is asking light STOL transport capable of 
flying 950 mi. at 220 mph. wit : ) Ib. payload. There is $36 million 
carmarked far the project in the ! r military program. Bidders include 
Dassault, Breguet and Max H 


> Bids for automatic programing and ‘est system (APATS) for Lockheed’s 
Hivos (high-vacuum orbital simulator) are due today. APATS, estimated 
to cost $1.2 to $1.5 million, is the satellite control and readout element of 
the Hivos space environment simulator. Bidders include Avien, Electronic 
Enginecring Co. of Calif., Electro-Instruments, Bendix Eclipse-Pioneer Divi- 
sion, Nortronics, Otis Elevator, Packard Bell, Radiation, Inc., RCA and 
Temco. 


ig variations of laminar flow control 
ransport which could logically stem from 
ent program. 


> North American Aviation 
for application to the Mach 2 
the B-70 Mach 3 bomber d 


> Proposals for an electronically controlled precision photographic mapping 
system, to be used by aircraft at altitudes below 35,000 ft., will be requested 
soon by WADD. An integrated geodetic and cartographic system, it will 
be required to have better accuracy than currently available systems and to 
reduce actual line measurement time 40°%. Bidders are expected to include 
such firms as RCA, Lockheed, Convair, Seiscor, Motorola, Fairchild Camera 
and Instrument and Chicago Aerial Industries. 


t Saint satellite payload competition 
Ballistic Missile Division received pr 


to develop the payload for the rendez 


P One top contender in th 
RCA's Astro-Electronics D 
posals from about a dozen 


vous/interceptor vehicle 


New Navy anti-submarine project, PUFS (Proposed Underwater Fire- 
Control Feasibility Study), is based on a highly advanced, wide-range sonar. 
It is still a study, but Electric Boat Co. and several other companies are 
developing hardware and some sea trials have been made. System is to be 
installed on present and future submarines. 


vice VTOL transport prototype will be 

iny type aircraft in this category. Joint 
prototypes for operational testing. Trans- 
kt. over a 1,500-2,000 mi. range. 


© Bidding specifications f 
broad enough to permit pr 
service program will produ 
port will lift 4 tons, fly at 25 


> Ishikawajima Heavy Industries, Ltd., has a license agreement to produce 
the General Electric T58-8 turboshaft helicopter engine and its CT58-110 
commercial version, but the Japanese and U.S. governments still have to 
approve the deal. Japanese company also is licensed to produce GE J79 
tubojet engines. 


established the Shemakha Astrophysical 
han, near the Caspian Sea. 


© Soviet Academy of Scien 
Observatory in eastern Azer! 
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New High-Temperature Alloy Improves 
Cost-To-Strength Ratio 


Excellent strength and oxidation 
resistance in the 1200 to 2000 deg. F. 
range are among the features of 
Haynes Alloy No. 56—a new high- 
temperature alloy developed by 
Haynes Stellite Company. 

A sampling of its cost advantages 
at a given tensile load, compared 
with other high-temperature alloys 
in the graph at the right, is well worth 
your study. 

Alloy No. 56 can be readily hot- 
worked and formed. It is easy to 
heat treat. It comes in the form of 
sheet, plate, bar, wire, and coated 
welding electrodes, and can be fur- 
nished as sand-, investment-, and 
resin shell-mold castings. The cou- 
pon below will bring you a wealth 
of technical data. 

The new iron-base alloy contains 
nickel, cobalt, chromium, and molyb- 
denum. It has high strength at tem- 
peratures up to 1500 deg. F and 
maintains useful strength at tem- 
peratures as high as 2000 deg. F. 


HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 
Kokomo, Indiana 


Haynes” and “Union Carbide” are registered 
trade marks of Union Carbide Corporation. 


——— 
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Ni, 19Cr, 1300, JOMo. Ti. Ai* 








Haynes Stellite Company, Dept 
270 Park Avenue, New York 17, N.Y 





Please mail me the free, 16-page 
properties-data booklet on the new Haynes Alloy No 


NAME. 
ADDRESS 


city 


56. 











Congress Plans Probes 


Electra Investigation 


USAF Budget Plans 
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Washington Roundup 


investigation of the nation’s space pro- 
\stronautics (¢ This com- 
feuding and sometimes haphazard 


Watch for an unusually comprehensiv: 
grams next January by the House S 
mittee was ized last vear f ternal 
hearing 

But the new hearings have been 
The committe 


mimittee 


crifi 


killfully planned to look deeply into a broad 


h down as far as the chief engineer 


varicty of 


ubject 
] vel | sllingo i ; 7 
Cvcl n Cahing inaustry witn ( 


timony 


ilso may be in for a round of investigations on 


increasing] 


Industry and the military services 
familiar Procurement h Coagre has 
ibout the list. In idmonished the services for loose 
Last vear, it half per cent cut across the board in 
1961 pri by 3% It has 
hed bv the measures taken 


issues become 


} / 


mead 


old, 
tougher 
contracting procedures 


i 
ind this vear 


procurement item curement 
mor 


warned that it will cut once orrective 


meantine 

Air Force has now gone bevond it 
has begun surve if specific compat 
with modern weapon t Fis 
program. USAT Inspector Gener the survey 
Renegotiation, conflict of interest, tax depreciation, indemnification of missile 
hing ¢ ' rs, incentive and tiat mtracts, and subcontracting to small 


of var of 


in the 
epeated requests to industry to tighten up and 


hether present management techniques 
st on the list is Martin Co.’s Titan 


can keep pa 
team 


launc 


bu intensity. 


Ines revicws 


Hearings on the Electra crash at Boston will be held this week by the Transporta- 


tion and Acronautics Subcommittee of | Interstate and Foreign Commerce Com- 


mittec, followed by a look at the 

Next month, the same committe: look into the Federal Aviation Agency. 
Rep. John Bell Williams, the chair investigate the way the FAA act is being 
administered, whether FAA is follow law or intent of Congress, and how the 
intends to go over airline maintenance 


for Dec. 14, 15 and 16 


irthiness 


vill 


ind enforces 
lentative date for th 
The specter of former Deicnse Secretary Charles E. Wilson still haunts the Army, 
Adm ibout to leave office. Four years ago 


Fisenhower 
ued a memor ting the size, weight and range of Army 


even though the 
Wilson is 
ssiles and aircraft 
This famous memo started the Jupiter-Thor intermediate range missile war within 
chological barrier to the Army and its 
mo have been made in specific cases, 
pment chief, considers its very existence 
fice of Research and Engineering to 


next weck 
mi 
the Pentagon walls, and it still ser 
development contractors. Exception 
but Richard Morse, Army’s researc! 
He 


a “stifling” influence 
rescind it 


has ask 


Keith Glennan definitely will not remain as National Aeronautics and Space 
Administration administrator under the Kennedy Administration. He is telling friends 
that he will be taking a well-earned \ n Europe about February, before returning 
to Cleveland. He has been on leave from the presidency of Case Institute of Technology. 


USAF does not plan to develop a tactical range missile or a long range interceptor 

bmitted is approved. This one calls for a 

rrent budget. Air Force also has no money 
its new budget 


unless the largest of the four budget 
Fiscal 1962 spending level 10% abo 
earmarked for the Convair B-58 | 


Russian publicists don’t agree with Air Transport Assn. President Stuart Tipton’s 
opinion that Acroflot made a mista ncentrating so heavily on turboprop trans- 
ports instead of turbojets, which the p eems to prefer 

A new Soviet brochure entitled “Aviation in the National Economy” says that the 
I-18 and An-10 turboprops have better takeoff and landing characteristics, use two to 
two-and-a-half times less fuel, don’t construction of long concrete runways, are 
simpler to operate and have consider wer ton-mile costs than turbojets. Later in 
the 1959-1965 seven year plan, Acroflot p to increase the use of straight jets. 


—Washington Staff. 
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USAF Launches Anti-Satellite Program 


Saint to begin with three-year demonstration phase; 
$60 million project calls for four test interceptions. 


im to pit satellites with interception, inspe 
st unidentified, 


under Project Saint, climaxing three 


; 


Washington—Defensive progr 
potentially hostile itellite 


and kill 


1? > } 
ing some $6U0 million an 


r ; 
LOT Sate 
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nd four intercep 


’ 4 + 
f contractors late th 


vstems, and some U.S 
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ability by 1963 


Power Requirements 
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Saint Bidders 


W ashington—Twenty-seven 
tended Air Force Ballistic Missile Divi 


sion briefings on the Project Saint in 


firms af 


it nat 


terceptor satellite vehicle and 


load early in September They wer 
given some 45 days to submit proposal 

Because of the close 
ship of vehicle and payload, som omy 
Fight firm t 


' 
ind some o ll of 


interrelation 


panies will bid as teams 
tended both briefings 
these may bid for both parts of the jol 

Those attending both briefings wer 
Bendix, General Electric, Hughes, Lock 
heed, Northrop, Radio Corp. of Amer 
ican, Raytheon and Western Electric 

Attending the 
stage vehicle only were Bell 
Douglas, Martin 
Minneapolis-Honeywell, North Amer 
ican, Sperry Rand and Thompson Ramo 
W ooldridge 


Companies 


bricfing for the final 
\crosvs 


tems, Bocing, Convair 


attending the payload 
Instru 
Division of Cutler 
Columbia Broadcast 
ing, General Precision International 


Machines 
Telegraph 


briefing only were Airborne 


ments Laboratory 


Hammer; Avco 


International Tele 
Litton, Philco, Syl 
vania and Westinghouse. 

Defense Advanced Re 


search Projects Agency has general cog 


Business 


phone A 
Department's 


nizance of the program. BMD has ex 


ecutive 


responsibility. Aerospace Corp 


Lentart tiore 4 
MCHA nacure has technical responsibility and co-man 
agement with BMD. Saint will be Aero- 


space’s first major program. 


ilies 
OVE feasibilit 


only a limited power supp! 








the need for solar cell panel 
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orbital path near enough to 
the target satellite for refined 
Saint then 


tage ft ma 


to begin vould 


final propulsion 
ose en ugh for inspection 
euverabilitv of the final stage 


, . 
f the most difficult 


Parking Orbit 
I 


t contained 
’ 7 re a 
ti requ 


ite] lite iso would 


distinguish betw 
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satellites and hollow, balloon-like de- close initially that the experiment would development of more powerful boosters. 
coys. One method of determining mass be unrealistic. Chis greater speed would permit war- 
of the target in order to estimate its Saint concept originally was incor head interception farther from the war- 
equipment weight might be to require porated in a General Operational R head’s intended target. 
the inspecting satellite to move close quirement. It evolved into a System Air Force argues that the Zeus sys- 
to the target and then fire retrorockets Development Requirement in | 57 tem has to wait too long before inter- 
igainst it, gaging mass from the target's Funded studies were issued under St epting a warhead. It maintains that 
relative rate of acceleration Requirement 187 in 1958 and vaiting until a missile warhead has had 
Use of inoperative scientific satel- carried on last year by Space Tech time to separate into multiple warheads 
lites already in orbit as targets is not Laboratories and Radio C to deploy decoys during the coasting 
cxpected in the Saint demonstrations America nd re-entry phases multiplies the threat 
unl the orbital characteristics of th Development pl ins were nd raises the cost of defending against 
satellite happen to conform to until the middle of 1959. Rx t. Air Force approach is to intercept 
the missile in its powered flight phase. 


ents of the experiment updating occurred early thi 
I | : 


back” target satel igain in mid-year. This last evaluat Control Center Role 


f a “piggy 
ved with Saint and separated of the development plan for 
existing indust Under Army plans, Zeus control cen- 


ire to be scattered across the coun- 
with each center controlling a 
. “Ne number of missile batteries. Each cen- 

Army Mounts Major Budget k ight ter will be equipped with an acquisition 
. ¢ ; i rad ir to + ae targets = ow 

the signal to trac g é ot the 

For Acceleration of Zeus Project = iyjcckn.° Ns Bes fe Pts 
The acquisition radar uses separate 

Washington—Army has mounted a committee will make a report transmitting and receiving antennas 


major cffort to push its Fiscal 1962 enough to provide strong su; "he transmitting antenna consists of 
three arrays placed in a horizontal, tri- 


bit, also is considered un basis for the 


the orbits would be so petition 


budget request for nearly half a billion the budget struggle 


dollars to accelerate the Nike Zeus anti- Organization « ommitt ingular pattern which can rotate hori- 
ICBM program bx sing its campaign iggC ted by S iT zontally in a full circle. The receiving 
on development progress and new tech director of research irrangement consists of a Luneberg lens, 
nical advance ind he is chairman 4 which is a three dimensional, varying 
The campaign faces heavy opposition meeting last week to study the 7 dielectric constant material antenna 
from proponents of more advanced de- program, and an early deci with the ability to focus a returning 
fense concepts, such as Air Force’s pected since the preparation ho picked up by receiving horns which 
Bambi system, which is in the plan- Fiscal 1962 budget is already w rotate synchronously with the transmit- 

ning stage and is designed to counter The unusual step of inviting D ting antenna 
the ballistic missile threat (AW Oct. 31, and White House representatn The acquisition radar, combined with 
p. 33). USAF argues that such satellite the Army ‘tudy committec | mputers and tactical control and 
ystems would offer more effective de- tempt to enlist outside supp monitoring equipment, will be able to 
fense than Zeus ofices which have blocked a provide track information on a large 
Army counters that any system in- Zeus budget in the past. Dr. J. | number of incoming vehicles. Although 
volving orbiting satellites could not be Ruina, assistant director of def most of the operation will be automatic, 
operational be fore 1975 and therefore search and engineering (air d both scope and panel displays will per- 
ouldn’t compete in terms of the Zeus and Hector Skifter, air defen uit human judgment to be exercised. 
George Kistiakowsky, White H A typical weapons battery will be 


hedule. Army says its anti-ICBM pro Dr 
gram has progressed so rapidly in the scientific adviser, are serving quipped with high precision target 
past six months that the weapon system committe e with Brig. Gen. L. J.1 track radars for end-of-trajectory guid- 


could well be ready before bases and director of plans and materiel nce, separate discrimination radars, a 
the deputy chief of staff (logist nissile track radar to guide the defen- 
; Gen. J. T. Snodgrass, director ive missile to intercept, a computer 
Army Campaign fense and special weapons, off ft vhich processes data and issues launch 
Army's campaign for sharply in- deputy chief of staff (operat ind guidance commands to the missile, 
eased Zeus funds calls for a decision Bng. Gen. D. C. Lewis, direct ind the Nike Zeus anti-missile missiles 
to launch a full-scale production pro- | cial weapons, fice of the f themselves 
which would commit the Defens« research ind de clopment. ‘ | Zeus Configuration 
epartment to spending an estimated Army has support in Cong } : ’ 
$5-15 billion over the next nine years. Rep. Overton Brooks, chairmar The 50-ft. Nik: Zeus missile will 
Army estimates the cost at $7 billion, House Committee on Science ar have three stages, all solid propellant 
The first stage has four fixed fins with 


but whatever the amount, the request nautics, who called for accelerat 
vept leading edges and flat tips. Sec- 


will run into heavy opposition from the program by release to the Am 
or part of the $130 million st ynd stage has four fixed delta fins, and 


ther services competing for defense 
funds ible to the Department of D the third stage has four controllable 


Army has named a new study com- from extra Fiscal 1961 funds vot lelta fins. 
mittee to help in its fight for Zeus pro- Congress for over-all defens: First stage, powered by a Thiokol 
duction funds. This group, which in- and development motor, furnishes 500,000 Ib. of thrust 
cludes Defense Department and White Urging acceleration of the 7: Second and third stages have Grand 
House representatives, is to survey the gram, the Army backs its arg ts Central motors. The third stage is 
Zeus program and decide whether it is with claims of a breakthrough moothly tapered from a sharp nose 
far enough along to warrant committing — system’s ability to discriminate bet Second stage has a slightly larger diame- 
1 large budget for production and site decoys and warheads and cl ter and there is a smooth fairing be 
icquisition. Army is confident this greatly increased missile speed t! tween stages. First stage diameter is 


; 
i 


xersonnel are prepared to handle it 
| prey 


AVIATION WEEK, November 14, 1960 27 





tice aie 0 


First Flight Photo of Initial G 


a 


orman F-104G 


First flight photo of initial Lockheed F-104G Super Starfighter produced for West 
German air force shows aircraft undergoing flight testing at Lockheed’s Palmdale, Calif., 


facility. 
trom Lockheed’s production line 


Germany is receiving quantities of two-place F-104F's and the single-seat F-104Gs 
Subsequent production will come from manufacturing 


program linking Lockheed with manufacturers in Germany, Belgium and The Netherlands 


ond 


than the sec 
wae 
sharply 


considerably larger 
stage, and there is a 
angled fairing between stages 

Test program for Nike Zeus invol 
the use of all three major U.S ] 
ranges. In the Atlantic Missile Range, 
Zeus acquisition ind other types of 
radars have been installed at Ascc 
Island in the South Atlanti 
advantage can be taken of 
Atlas and Titan ICBM 
Data has been obtained on traje 
characteristics and 
layer reaction on 


more 


MISsii¢ 


A vht 
mhignts 


nose 


decoy 
boundar\ 
turns 

In the same area, 
called DAMP for 
missile measurement program, i 
conducted by the Army Rocke 
Guided Missile Agency for the Dey 
ment of Defense’s Advanced Resé 
Projects Agen A U.S. An 
the American Mariner, 
since February, 1959, is 
scientific station which carri 
equipment for making opti 
tronic and infrared n 
ing the 
firings 

Data obtained from DAMP and 
Ascension Island will be used in test 
programs at the White Sands Missile 
Range and the Pacific Missile Range 

At White Sands, a facility to launch 
test targets has been constructed near 
the northern boundary of the range 


It is called ZURF, for Zeus Up-Range 


inoth 


downrangt 


in Op 
in ocean-going 


easuren 


! 
terminal phase 
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Facility. Radar 
development tests will be performed by 
Bell Telephone Laboratories and Doug 
las Aircraft Co. All types of radar used 
in the system will be installed, along 


with prototype tactical launch cells and 


missile and guidan 


upport facilities 
Zeus has been fired successfully from 
White Sand it 
hort range ballistic missile targets. The 
targets have been the Nike Hercule 

ind Speedball and Highball missiles de 
veloped by New Mexico State Univer 


+ 


underground cells at 


The Pacific Missile Range will pr 
ide facilities for testing Zeus ag 
ICBMs. Launching installation will 
it Pt. Mugu, Calif., for 
Zeus vehicle flight test ft possibk 
it White Sand Zeus will be fire 
from Kwajalein Atoll in the Marshall 
Islands against ballistic targets—Atla 
missiles fired from Vandenberg AFB 
In testing at Kwajalein, anv deficien 
ies cise red will be retested at Whit 
Sand ind Pt. Mugu befor r 
tested further at the Pacific atoll 
Construction under wat 
lands of Kwajalein, Gugeeg 
labegan and Roi-Namur. Zeu 
ind some of the optic il instrumentation 
will be located on Kwajalein. Telemetr 
ind communications receiving 
will be on Ennvlabegan, and transmit 
ting facilities will be located on Gugec 
gue. Launching site for Speedball tar 
gets will be Roi-Namur 


tation 


In addition to Atlas targets, Speed- 
ball and a B-47 aircraft will be used 
in checking out the system before it 
is fired against an ICBM 

To obtain background 
operation of the detection 
Project Press, for Pacific Range Elec- 
tromagnetic Signature Study, has been 
conducted at Kwajalein. Press is a step 
beyond the acquisition, identification 
and discrimination abilities of the Zeus 
system. It aims at detection at an 
carlier stage—in the pre-re-entry or coast 
ing phase. Missile warheads and other 
vehicles produce individual characteris- 
tics in their returns which in later ver 
sions of the Zeus system may be added 
to computer data 

In further support of the develop 
ment program, two advanced radars 
will be installed on Roi-Namur. Both 
will be supported by high altitude air- 
craft carrying infrared instrumentation 
One radar will be Tradex, similar to 
BMEWS radars. It is under develop- 
ment by Radio Corporation of America 

lradex will be used for mid-course 
ind re-entry phases of missile flight 
Pincushion radar, produced by Ray 
theon Corp., will perform the same 
function but will operate on a different 
1 different sys- 


data for 
systems, 


frequen ind will use 
tem of data collection 

System manager for Nike Zcus is the 
Army Ordnance Missile Command, 
vhile Army Rocket and Guided Missile 
Agency 1 uper 
visor. Prime tern 
Electric Laboratories and 
Dougla major associate con 
tractor 


the system technical 

contractor is We 
Bell 
Aircraft as 


with 





Command Unit Failure 


Washington—Failure of the Army 
Courier satellite after 
18 days in orbit is believed due to a 
malfunction in the satellite’s command 
decoder unit, which is supposed to turn 
on the transmitters when it receives the 
proper command from a ground station. 
Fault may have occurred in the switch- 
ing unit which alternately turns the two 


communications 


command receivers on and off, with a 
nine-second off period intended to con 
battery Satellite’s VHF 
tracking beacon transmitter is still oper- 


sTVe power. 
ating. 

During 18 days of operation, Courier 
broadcast for a total of approximately 
35 hr., relaying an over-all total of 118 
Reliability pre- 
diction curves prepared by Arinc Re- 
search Corp. (AW May 23, p. 75), 
although not intended specifically for 


million teletype words. 


application to Courier payload which 
employed considerable redundancy for 
added reliability, indicate a time-to-fail 
ure of 35 to. 100 hr. for a system of 
Couriet’s complexity. 
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Space Technology 


Satellites Planned to Detect Space Blasts 


By Larry Booda experimental satellites weighing 27 constructed, one at Ft. Sill, Okla. 
will be put into orbit. Th AW Oct. 17, p. 25), and the other 
Washington Operational satellite scale satellites will be boosted it Geneva, Switzerland. 

system designed to detect nuclear ex- Atlas D first stage and Agena B Seismologists have participated in 
plosions in space is being developed stag This phase will include putt recording seismic explosions since the 
under Defense Department's Project three experimental vehicles int t first one, Trinity, at Alamogordo, 
Vela Hotel. The program calls for whose apogees will be 90,000 t N. M., on July 16, 1945. The first ex- 
six satellites orbiting at 60,000 naut. mi. and perigees 350 naut. mi. | 1 plosion to provide substantial infor- 
mi. from earth by late 1962. will differ, and each will h mation because exact time and place 


backups in case of failure. T) were made public was Bikini Baker, an 


Earlier steps in this phase of the 
over-all nuclear explosion monitoring telemetry readout these satellit underwater explosion of July 24, 1946 


ll for the launching of 25-lb. provide an accurate signature of This shot resulted in downward re- 


program cal] 
piggyback” instrument packages as _ radiation found between the vision of the earthquake energy scale. 


part of USAF Blue Scout space probe and perigee for application to t Ihe Ranger series of air bursts at 
payloads and flight of similar packages crational phase AEC’s Nevada Test Site in 1951 gave 
in Atlas, Titan and Minuteman missile Operational system sche for information on crustal thickness. With 
nose cone late 1962 or early 1963, en the Castle series of hvdrogen bomb 

As the full scale program gets under ting up six satellites. Three tests in 1954, world-wide recordings re- 
lites will be orbit in one plane and thr vealed the necessity for revision of wav 
t 90 deg. to the f travel timetables from surface epi- 





way, e¢xperim ntal ate 
launched into highly elliptical orbit in a plane a t] 
Che operational satellites will follow, An altitude of 60,000 naut enters in the Pacific. Stations 

ing launched into circular orbits to hosen for the operational pha Australia detected difference im arri 
yrovide continuous coverage the low radiatio1 ground. | times which led to identification of the 

Project Vela was undertaken by Di ing continuous coverage, it i t way in which one type of wave wa 
fense’s Advanced Research Projects to hav relatively high deg diffracted by the inner core, and a 
Agency in September, 1959. In col curacy r detection « he uch formed the final link in the chain 
with the Air Force, Atomi second d ion of I f evidence for existence of the earth 
National pact Bm inner core 


i 


laboration 
Energy Commission, the 
Acronautics and Space Administration ons orbit—an PT: Ih; 

nd S; J 
ind Departments of Commerce and rac u ) millio Declassify Data 
Interior, ARPA initiated a_ research As time went on the AEC 
and development program designed to t is expected that nu to declassify explosion data, aiding 


increase understanding of the complex ion measurement will | tions in their routine 


technical problems connected with de watches 

With the first four atomic tests 
Australia by the British government 
1956, seismologists for the first tim 


ir explosions generally, 

during the moratorium 

ities and other private gt ional pull 

Vela was ce has made no ment tal substructure of that almost earth 
within the atr quake-free area 

with Vela. It As a base for detection of under 
large network of ground tests—the Rainier underground 

xplosion and the Hardtack II series at 

@e Vela Sierra—rescarch and develop- tf dete n a red the Nevada Test Site—studies by Dr 

ment concerned with ground based \ Carl Romney on amplitude and travel 

time have become the standard text. 


eceived information as to the contine 


parti ipating, 


ibdivided int 
@ Vela Uniform—research and 


| 
velopment ymcerned with the de 


f 


f 
+} 


] | 
tion of underground nuclear explosi 


! . ‘ 
actect 


’ ion ¢ 
e Vela Hc 
established the working group for Vela Hal ‘ tricG 
Hotel, including USAF Air Research or sucl tectio ittle has | the United States, Russia and Great 
and Development Command, AEC j Sier Britain. Of these, the U. S. has revealed 

tecti if sp lata on 169 shots. This data, com- 


ind NASA. detec ) 

. Among the t pared with seismological records, re- 

Space Flight Program ng investigated are el vealed that a deep underwater explosion 

couples about 1,000 times more energy 

Scismic detection under to the seismic body wave field than 

however, has been does an air burst of the same yield, 400 

cover the spectrum of nuclear explo- mented and most fully times as much as a surface burst, and 

sions. During the low trajectory phase Technical management of tl! +0 times as much as the underground 
ICBMs, under the Air Force Techn \ shots at the Nevada Test Site. 

the mean high altitude will be 500 plications Center In diplomatic negotiations between 

naut. mi. Six ICBM piggyback rides Eventual aim is to have the U. S., the United Kingdom and the 

detection network t USSR. as of last week, no definitive 

agreement had been reached concerning 


f nuclear tests in spacc sensing ict re carried 
xttel-ARPA order 102-60 — rock nd alrcr Up to September ot 1959 about 3 
urTit itomic tests had been conducted by 


rocket flights will carry scintillators and 
other radiation detection devices to form, 


The 25-lb. instrument packages for 


of the experiments aboard 


are now planned. wide seismic 

Blue Scout flights will be above cach one using standard, calil 
1.000 naut. mi. and will extend to as struments. This network woul a control system to detect underground 
high as 30,000 naut. mi. About 14 information beyond that of explosions of seismic magnitude 4.75 or 
of nuclear explosions and w less and inspection procedures for pin- 
pointing the nature of unidentifiable 
seismic disturbances within the USSR. 


such experiments are planned. 
As the small packages are being sent prove the whole science of s 
aloft in the 1960-1963 time period, Two prototype stations a 
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Sharp Defense, Space Changes Expected 


Washington—Sharp changes in the ter chance he has of getting p hower s tended to 
the defense effort will | ganized ran e wants n t { departm 
lerate some military progra is th reta f Defens 


Kennedy robably . er-al] 


these ingrec 


e Budget changes. Kenne 


I 


° Dx 


1) 


*fense reorganization. K 


+F) 
I 


n (D-Me 


+ 


© Space policy. 


‘ } at 


Advice on Policy 
Sen. Kennedy | 


+} 


I iit 


@ Sen. Lyndon Johnson's rok 


+ 


) 


e Problems of transition 
Gardner Mentioned 
| (sa 


of the Massachuse 
hnology’s Researcl 
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tory for Electronics. Kennedy also will 
have an early opportunity to make some 
changes in top Air Force posts. Chief 
of Staff Gen. Thomas D. White's term 
ends in June, and a chain reaction of 
top level shifts will take place when 
White's successor is chosen 

Clark Clifford is providing liaison 
between Kennedy and the present 
Administration while the President-elect 
prepares to take over. Kennedy doesn’t 
plan to announce any further appoint 
ments until after Thanksgiving. But as 
he names his new cabinet, these officials 
probably will follow the pattern Tru 
man and Eisenhower established in 
1952 of having the incoming executives 
move into their departments as obser 
ers to overlap the retiring Republican 
ofhaals. President Eisenhower also 
designate certain of his administrators 
to stav with § their 
awhile after he leaves office to provide 
Demo 


Miay 
departments for 


some continuity while the new 

cratic officials learn their jobs 
Kennedy has had three briefings from 

the Central Agency on 


developments in military 


Intelligence 
diplomatic 
and intelligence fields, and Sen. Johnson 
has had one bnefing. Presumably, Ken 
nedy could get White House permission 
for pre-inaugural briefings of such top 
officials as the Secretaries of State 
and Defense 

Kennedy 


potentially explosive 


new 


to deal with a 
competition for 
roles between USAF and NASA 
shortly after he takes ofice (AW Nov 
7, p. 21). Ai Force is pressing for a 
bigger military space role and 1s ready 
to take advantage of the civilian 
agency publicly vulnerable aspects 
such as the delays in Project Mercury 
to back its case. A strong hand will be 
required in the White House to arrive 


i ch ible 


will have 


space 


division of roles and mis 
inevitable overhaul of cut 
nt pact licy 
The results of this NASA-Air Force 
battle will depend to a great degree on 
uceeeds Keith Glennan 
| administrator when he 
leaves Jan. 20. There are signs that Dr 
Ernest C. Pollard of Yale 
Kennedy adviser and chairman of the 
committce on science and technology 
of the Democratic Advisory Council, 
cither will head the agency or have a 


significant role in choosing the new ad 


the man wh 


i pace agen 


University, a 


ministrator 

President Eisenhower proposed 
changes in the National Space Act last 
spring, but took no action 
[here will be much closer congressional 
scrutiny when the arises 
next vear, and chances are the changes 
will go beyond those contemplated by 


Congress 


issuc again 


isenhower 

NASA is another agency that will get 
a supplemental appropriation request 
It will cover new active and 
satellite pro- 


next year 
passive communications 
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grams which the agency wants to 
under way, and possibly more supp 
of basic research and other prograt 
Kennedy can use this supplemental 
quest to show he is accelerating 
space effort at the earliest opport 
but the present Administration 
beat him to the punch with a 
augural supple mental request 

Democrats will be able to tak 
both the Federal Aviation Agen 
the Civil Aeronautics Board gq 
FAA Administrator E. R. Qu 
scheduled to leave with President | 
hower Jan. 20. He has won hi 
the recently vacated American | 
baseball franchise in Washington 
he may lose it by staying becat 
cannot engage in an outsick 
CAB Member Maj. Gen. John S 
don (USA ret.) leaves the Boar 
Dec. 31, and his replacement cat 
the Democrats a majority and th 
man hip One prospect 1 ] 
Adams, former Democratic m 
CAB and currently general coun 
wr of the Ass 
Transport Airlines 

The TX ire 
f U.S. aviation policy 

5), and the Admunist 


vill want to mak 


executive directs 


} 
mgressionai 


tions 


OC Pp 2 ncw 


undoubtedly 


in the long series of over-all tran 


700d 


tion policy studies. One g 


| 
for increased support is the airp 
program, due for renewal next 

Sen Johnson undoubtedly 


wicld great 


g influence 


in spac 
1s of his | ng 


Johnson al 


tary iffairs he 
cnc with the i 
re in mis uit¢ t py 
majority 
President on Jan 
him 1 powertu hand 
Senate which he 

ent. His leg 

nake him 


White H 


' 
li 
*~ 


from key 
i series of chang 
the Senate Sp 


st probabl 





Eagle Contract 


Washington—Navy awarded a $2 


million contract for continued deve 
ment of the Eagle air-to-air guided 
sile last week to the prime contract 
Bendix Systems Division. 

Eagle will be 12-ft. long and | 
in diameter. It will weigh about 


Ib. and will 
than 


carry a warhead weig! 
100 Ib. It will 
capability of being guided by the lau 


more 


craft targets simultaneously up to 
naut. mi. away and to altitudes of 
than 100,000 ft. 





have the 


ing Missileer aircraft to six enemy ait 








to Sen. Robert Kerr (D.-Okla.). Sen. 
Richard Russell (D.-Ga.) and Sen. 
Warren Magnuson (D.-Wash.) are 
enior to Kerr, but they are barred 
from the job because they are chairmen 
f other committees. Sen. Clinton 
Anderson (D.-N.M.) also is senior to 
Kerr and would be interested in the 
hairmanship because of his long in- 
olvement with nuclear energy develop- 
nent. He is expected to pass up the 
committee chairmanship, how- 
cr, in favor of heading the Senate 
Interior Committee, which is more di- 
ectly concerned with issues vital in his 
me state. 
Sen. John Stennis (D.-Miss.) is in 
to become chairman of the Senate 
‘reparedness Subcommittee when John- 
n leaves it. Sen. Stennis was leader 
the fight to eliminate air defense 
issile duplication, which led to reduc- 
ns in both the Army’s Nike and the 

Force’s Bomarc programs. 

Sen. Mike Mansfield (D.-Mont.), 
rrently the Democratic whip, is the 
iding prospect to take over Johnson's 
b as majority leader, but Sen. A. S. 
Mike Monroney (D.-Okla.) also is a 
mtender 

Other key congressional positions 
vere not disturbed by election results 
Sen. Russell remains as chairman of 
the Armed Services Committee, and 
Rep. Carl Vinson (D.-Ga.) will be back 

chairman of the House Armed Serv- 

cs Committee. Both of these legisla- 
tors will be slow to accept any radical 
moves toward unification of the services 

The money watchdogs in the House 
il! will be back. Rep. Clarence Cannon 
D.-Mo.) will head the appropriations 

mmittee, with Rep. George Mahon 
D.-Tex.) still in charge of the Armed 
Services Appropriations Subcommittee 
nd economy-minded Rep. Albert 
Thomas (D.-Tex.) in charge of the sub- 
ommittee on appropriations for such 
iwencies as FAA, CAB and NASA 

Chairman Overton Brooks (D.-La.) 
will continue to lead the House Science 
ind Astronautics Committee next year, 
ind all subcommittee chairmen will be 
back. This committee is expected to be 

nsiderably more aggressive next year 
than it has in the past 

Rep. Chet Holifield will take over 
hairmanship of the Joint Atomic En- 
rgyv Committee from Sen. Anderson 
He is expected to leave military appli- 
cations to Subcommittee Chairman 
Sen. Jackson and research and develop- 
ment matters to Rep. Melvin Price 
D.-fl.) 

Rep. Oren Harris (D.-Ark.) returns 
is chairman of the House Commerce 
Committee, and Rep. John Bell Wil- 
liams (D.-Miss.) again will be chairman 
f the Transportation and Aeronautics 
Subcommittee. Rep. Williams plans an 
investigation this week of the Electra 
accident situation. 


pace 


i 


31 





Some Cessna officials admitted to 


Cessna Plans Addition of Three Aviation Week that this concept is 


getting considerable attention of com- 

T e re . * 1 , 

A] 7 “ . pany management—but they indicate 

New Twin-Engine Aircraft by 1964 i eae ns 
“ structure are still pending 


By Erwin J. Bulban of the single-engine business aircraft Continued product line expansion, 
user who seeks to step up to multi-en mg with plans to increase production, 


Wichita, Kan.—Cessna Aircraft Co tine operation. Cessna expects the ait firmly backed up optimism expressed by 
] be directly competitive in pri sna officials for continued growth in 
ie Apache A tandem-engi USINCESS al Company 
n was finally ch ver president Dwance | told the 


1 } , Ss 
idd three new airplanes 
onhguratior 


ional wing-moun 


n support 
proximat timeta 
© Model 320, a fi 
forman rs n 


he company’s | 
e Light-light twin fo 


ign, with 


Stepping Up 
The new 32 


busi 
the fact 


t their 


irting 
inventories of 


models, and an _ indicated 
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continued good increase in export sales 
The light-twin Model 310 field in- 
ventory situation improved so much at 
the clo f the sales year that Cessna 
mnounced it was moving previous 
planned introduction date of the 310F 
back from Jan. 15 to Nov. 20. Factory 
sales of airplanes to its field organiza- 
tion also were impressive. At the con- 
clusion of the distributor-dealer meet- 
ing here, some 350 demonstrator 
models worth more than $4 million 
made a mass flyawav from the factory 
They were some of approximately 630 
new ( essnas which will have bec nm ac- 
cepted for delivery between the last 
weck of October and the end of 
mber, according to Frank Martin 
sources indicated that the 
Tek had booked whole ile 
if ganization for 
heduled 1961 pro- : : 
flvaway -¥- _ i el ; : 
les also continue a : ; é a » nS | 
f 1 . 
ie Real Production JetStars Readied for Flight Tests 
t] ious vear’s $4.6 mil 
iceording to I xport Manage 


Three production Lockheed JetStar turbojet transports and the prototype (with Lockheed 
markings) are shown on the Marietta, Ga., plant ramp for final adjustments to avionic and 
slipper tank gear. Aircraft are being used for Federal Aviation Agency certification test pro- 


Mellinger. Reduction in import 
grams. In left background is a C-130 Hercules with long range fuel tanks under wings. 


“ip? at important 
is Pm IDS an I bh 
rics gradually learning that yiases Valued at approximat f where financing begins to be a stum- 

y to restrict outflow of million dollats. Mfiellinger be that bling block. The subsidiary currently 
business and utility aircraft his year the company will is developing a further assist to dealers 
relatively few dollars spent planes to Britain -this area comprising a retail financing 
cap considerably more dollars ~ National Aero Finance ¢ plan for tise! aircraft to enable dealers 
owned Cessna subsidiary, ha 1 to broaden their sales cforts and pro- 
tabilized its volume, as regat viding another important sales rool. 


. ’ 
increased volume, * 


ult of more rapid growth of 
ind aids to agriculture that th 


: ‘ . 
rplance can provide centage urplanes it 


Important areas such as Australia holesale and retail, alth ys , 
Argentina, Africa, New Zealand and ollar volume currently run Ste pP Toward Control 


Uruguay have seen the light and ion and is expected to incr d 
lowered the previous bars to a signifi $12 million over the next tw Of Fusion Reporte 
cant extent—Australia, which had been sic reason for stabilizati Berkeley, Calif—Important step to- 
f ri ward the goal of fusion power, a con- 
its on a low quota basis, with r developed financing connect t trolled thermonuclear reaction which 
cinent that the aircraft be sold prior their local banks, which is t lasted for one-thousandth of a second, 
ranted import licenses, has ure NAFCO prefers. NAFCO has been reported bv scientists at the 
on a “pipeline” supply basis, with marily set up to tide the fiel University of California’s Lawrence 
na sending cight aircraft monthly ganizations over at a time v | Radiation Laboratory. The reaction, 
to this countr banks did not look as favor which achieved temperatures estimated 
Increasing foreign trade is stimulat nancing private airplanes at 60 million deg. F, was obtained in a 
ing use of business aircraft abroad, but now. Much of its activity } two-stage magnetic mirror machine 
due to dollar and other restrictions, ing financing to the distribut which uses pulsed magnetic fields to 
Cessna has not even been able to touch when his volume has reached | compress, heat and confine the deu- 
the demand, let alone the potential, where the local bank feels it n terium plasma 
Mellinger stated want to go over what it consid The relatively long duration of the 
Cessna has approximately 78 distrib- tain percentage or volume of reaction, indicating stable plasma con- 
utors and dealers in some 60 foreign business but wants to mainta finement, coupled with the production 
countries now—and these sales outlets tain balance in its loan portf of neutrons which confirmed theoretical 
are gradually building facilities and ac- But as the well-establish predictions, leads scientists to conclude 
quiring the necessary sales and service develop their own local finan irces, that a controlled thermonuclear reac- 
know-how Airwork Services, Great NAFCO is helping newly « hed tion has been achieved. About four 
Britain, which was named a Cessna dis- dealers until they reach the san vears ago, British scientists reported a 
tributor only a year and a half ago, has of confidence with their loca controlled thermonuclear reaction but 
increased its business to the point where —_ lending sources, so that NAT‘ later conceded that these claims were 
it is reorganizing its operations to sepa- nancing some 35-40% of th ra premature. Lawrence Radiation Lab- 
rate its business aircraft activity com- leaving the factory, approxim oratory scientists intend to expand the 
pletcly from its other aviation activities same percentage as a year magnetic mirror machine to three 


to provide better concentration of cf NAFCO’s primary missiot to tid stages in an effort to produce higher 


fort. British business is building rapidly; the Cessna dealer organ plasma temperatures and longer reac- 
tion intervals 


in the past year Cessna delivered 20 ait- whenever it reaches some 


restrictive basis, basing aircraft most of the company’s distr! 
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Little Joe Test of Mercury Capsule Fails 


By Edward H. Kolcum 


Washington—Second successive 
back in the Project Mercury test 


program came last week when an elec 


uit failed under hig 


preventing 


Little J 


The 


h] 


poss 


capsule to withstand maximun 


PRODUCTION MODEL of Mercury space vehicle is mounted atop Little Joe booster at 
Wallops Island, Va., for test of the structural integrity of the capsule and its escape system. 
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Mercury-Redstone Delay 

Washington—Scheduled test of Red 
stone-boosted Mercury capsule (MR-1) 
was postponed last week because of a 
leak in the attitude control gas sys 
tem. This svstem flips the capsule 
around 180 deg. so the blunt face is for 
ward during re-entry. 

Redstone test is a prelude to subor 
bital Mercury pilot training flights with 
Redstone, at least one of which is to 
be made before manned orbital flight 


in the Mercury program 








flight reversal occurred in July when a 
test of the production capsule structure 
in a high angle re-entry could not be 
made because of an Atlas launch vehick 


failure (AW Aug. 8, p. 2¢ 


Qualification Test 
t week was designed t 
nroduction capsule in an 
lov ] id $5 000 


porthol orth 
] McDonnel 
rm larger and 
itellite 
paration 
ifter launch. Ten 
the ese ipe sequence was 
been initiated with the capsule 
in altitude of 35,000 ft 
Burned-out Little Joe, with capsul 
and escape tower still attached, was 
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CAMERON 


THE MOST FROM METAL 


Now, for the first time, Cameron's carefully controlled electric furnace steel and unique forging 
\ITSSILE CASE 


processes make possible this remarkable SPIN BLA lor a ID FUI 

ART DO Forged from a solid billet of ¢ steel on an 11,000 ton press 
this blank is 54” O.D., %” wall thickness, 26” long. We ha ade similar pieces down to 30” 
O.D., *" wall. But, large or small, the luring forging effectively breaks up 
all non-metallic segregation and makes unnecessary the expe and delay involved in obtaining 
vacuum melted steel Optimum grain flow pattern, Maximum stre neth and ductility, and Minimum 
machining allowance make for the most from metal. Only ¢ eron can do it — so, for your next 


job, ask Cameron. 


CAMERON IRON WORKS. INC. @ SPECIAL PRODU VISION @ P. O. BOX 1212 © HOUSTON, TEXAS 








Bell's All-weather 


Automatic Landine System 


CLEARED TO LAND, WEATHER OR NOT 


Today’s increasing air traffic demands faster and safer 
all-weather operation at every airport. 


Bell brings this goal one important step closer with its 
All-Weather Automatic Landing System (ALS) which 
can fly two airplanes to touchdown every minute, even 
when visibility is absolutely zero. 


The Bell ALS takes over when the pilot brings his plane 
through the electronic “window in the sky” and guides 
it to a safe and sure landing 


The system has been flight-proved in more than 4,000 
landings with all types of aircraft —small private planes 
as well as airliners from the DC-3 and DC-7 to the huge 
Boeing 707 jet. It now is being evaluated at FAA’s Na- 


tional Aviation Experimental Center, Atlantic City, N. J. 


Unlike other automatic landing systems, the Bell ALS 
is ground-based so a ground observer monitors every 
approach and landing. It can operate either fully auto- 
matically or under pilot control. 

Military versions of the ALS have been ordered by the 
Air Force. The Navy has selected it for installation 
aboard the nuclear-powered aircraft carrier USS Enter- 
prise as well as for its other large carriers 


The Bell ALS is but one among many contributions 
which Bell Aerosystems Company is making to the scien- 
tific progress and defensive strength of the free world 
We invite qualified engineers and scientists to inquire 
about sharing our challenging and rewarding future. 


BELL AER YSTEMS company 
BUFFALO 5. N.Y. 


DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 











Operations, claimed emphatically that 
U.S. capabilities in the field of under- 


B-70 Subcontractors Reinstated 5 wardens ease “abies dian” al aden 


| 
Communist-l capabilitic 





Los Angeles—North American Aviation quickened negotiations on new 
with a number of former subcontractors last weck in an effort to assure 
resumption of work on the B-70 supersonic bomber 

A number of contractors who were dropped from the North Americar 
ifter the B-70 cutback late last year are now reinstated and others are exp 
to follow momentarily Ihe dollar values of the new contracts have n 
settled, according to North American. Among the contractors already 


and their system responsibilities are 


it} 


@ Sperry Gyroscope—auxiliary gyro platforms 
@ Hamilton Standard Division of United Aircraft—air induction control 
vironmental control system. 
® Federal Systems Division, International Business Machines Corp.—boml 
tion and missile guidance subsystem 
@ Western Military Electronics Center, Motorola—1 ion and 
subsystem 
. W estinghouse Ain Arm Division defensive 

IBM's Federal Svstems had been working or x bomb-nav subsyst 
vear § i ' " This direct 


trafh 


a direct government contract after last 
will cflectively be replaced by the North Amer 


Other major B70 systems for which new re being nego 


t 


potenti il subcontractors by North American mcdary power ste 


alert pod ind fuel 


mugmentation system landing gear, cngu ut 


ment system 








5 


Big Jon 


\t 
Litth Jon I 


Litth Jox Il, 


Littl Joe UI, f 





* l itth Jon i\ . ° 
Beryllium on Mercury 


Washington—Parachute housing sec 

@ Mercury-Atlas | tion of the Project Mercury manned 

t satellite is now covered with beryllium 

to protect it from the highly localized 

Little Joe \ \ | heating expected in this area during 

entry 

Original design called for the capsul 

4. t) be {cbricated of cobalt 


fterbod 
7 | ' . ss . a tiff 
lov, shingled and corrugated of! 

ness and expansion during heating. Main 
ifterbody and conical drogue chute sec 
tions still are covered with cobalt alloy 


- Y on h ngles 

Navy Repor ts Gain National Acronautics and Space Ad 

In AsS\ Capability ministration said the change to berv! 

. lium for the main chute section resulted 

I t . data obtained from the Sept. 9 

1959. Big Joe flight, which indicated 

peak temperature of 2,300F on the 

parachute housing, compared with 

I 1.000F on the main afterbody and 
Mercur program " t itional 1.S00F on the drogue sections. Three 
provided the desir rial ce ifterbody sections contained 52. ther- 


CiCStit 


| 
rtiall ; = . . an | 
d partially successfu 10 1S mocouples to measure heating histories. 
, 
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Engine Malfunctions 
Halt Blue Scout Test 


t test the 


Washington—Attempts 


second four-st 


was identi 


launched in September 


After the D-2 flight 
D-1 ¢ 


st was not a 


exhaust f1 


AW Jul 





Army Aviation Plans 

Washington—Army has a firm requir 
ment for a helicopter crane with a 
10-14 ton payload, and development— 
postponed until now because of expected 
forced 


Army's director 


high costs—“‘soon may be 
us,’ Richard S. Morse, 


of research and development, said last 


upon 


week. 

Army also plans to initiate develop 
ment next vear of a combat surveillance 
performance than 
Morse said he 


would 


aircraft with 
the Grumman Mohawk 


greater 


felt reasonably sure this vehicle 


have “unique takeoff characteristics with 
the speed capability at low altitude 
which will assure its survivability 

A third new development anticipated 
is a transport no larger than the de 


Havilland Caribou but with “consid 


erably more capability.” Configuration 


and design will be influenced greatly 
by the current Tri-Service V/STOL pro 


gram (see p. 23), Morse said. 
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A TEATRON COMPANY 


ll. p 54) Unlike the ind radar antennas, wall b« ed 
NASA Scout, designed Nicholas M. Stefano, formerly chief 

} tellite booster. Ai cK project engineer design 
Armand J. Theblot, 


ems npany a io as head 
D-2? wer d gineering department that 
] thot 


nsolidated at that tim 


small SUTCHIIEC 
609A family 
guided 


th D-1 and 


who rejoined the 


} 
consists of I 
} 


; 


News Digest 





First Polaris A2 test vehick 


USAF Airlifts Relief 
Aid to East Pakistan 


France—Air | 


First Minuteman 


ICBN 


Evreux, 


rads 
quad 
i 


lanned 


Six Lockheed C-130 turboprop trans United Aircraft Corp. 
rts of the 322nd f from Rhein nonth penod ending 5S 
Air Base, rman\ hateau aq 9? ‘ 
} | tfaling >/¥ A94 D/ 

1959 Net 


} 


Main 


1X 


SSSIS 30S 


Md in 
te $10,864,815 


Ipare d with $2 


B. Montgomery, f 


John 
le mand 


nf an penetra 


Automation Fund 
th \y 1) 7 | 


Missiles-Jets & 


( 


Fairchild Engine Splits 
Engineering Activities 


npant 
pan 


Electronic 


Missiles & 


Motorola Military 
sion and iglas 
group 
nsi 
verhaul of 
p. 27 
Cparate 
mpany 
narily th 
Phoenix sounding rocket, 
Rocket Power/Talco. 
Gabrial ( d., 
ibove 16 mi. du 


from Pt. Arguello, 


manager 
group, gencr 
ting program 


B-52 


y 


transport, 
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AIR TRANSPORT 


atin American Traffic Struggle Grows 


pted in Honolulu 1959 and an 


Meeting of governments fails to reach compromise; “°"! 


nent reached earlier t year mn 





‘ . . . . - 
new South American group intensifies the problem. Lina by carriers serving Latin America 
Chief problem lar n the fact that 
e2 Same a eee 
By L. L. Doty I 1d cloped lacked a 
( l { 0 that if was no il- 
| : r possibl determine vhich 
rs rightfully belonged in thi 
Latin American routes appear ung mentu despite a 
ittempt late last month by governments involved ¢ Governments should consider appro. 
urlines serving the southern continen ne of three rate tables by Apr. | 
' rit rote 
ittended meeting of South innes, any fa 
; a or carrier 
t. 24 and 25 wome ag 
: | | oint meet- 
; ) re} Ts4 R oat cet , ‘ ’ e ¢ rey I 
oversial issues, but gencrall F ig of carriers which the conference 
j ; 


lampened most hopes for any lution to the loreed 


bles Ihe battle between tl rovernm beer t e Governments should take all neces- 


teps to ensure that any 
] 
ed upon are properly put into ef 
t under ngid governmental super 


¢ Internatio 


for a joint meeting of 
trong opposition from 


delegation held 


ntent 


+} ; ; ra 


ireatened =withdrar cTOViAaS perar bale wel I kK to 1 
Panama from grouy s weakened = in order sencrate sulhcient lished at 
the 


] 
ai 


ran j 1 ! maw 
) rga i ' 


cc) Vv in business vould enable th group to set 
f INI, ar rgentinial irricr, to nh an attemy » t wn rate level 20% below the 
IATA \ cnous setback ¢ neu ud compromi ATA fares wi creating a damag- 
cre! CI rin gd revenues. The U.S 

egat 1 it would support the 

egation sak would support the 

w IATA fare lev is being in the 

ny lat 


. , public interest ar contributing fac- 


° Provision calling for tor in the growth of air transportation 
Fare: r Cal the U.S. and Latin America 

NdCT-deve id it could not agree that a 
ninority group should be allowed 

st rates that have been approved 

of the world’s international flag 

And the delegation said it saw 
that authonzed nfere! no reason for a meeting of carners to 
the IATA traff I third tier of reduced fares 
Lufthansa Reorders et pe so 


called for a redu ervi h a level could be 
Boeing 7Z20Bs | ited wi inother carrier meet 
1 J irgued 


During the course of t 





carher th 


Cologne, Germany—Lufthansa 
he meeting, the 


jority of the governments took th« 
sition that the economic and finan 
i] difficulties plaguing Latin American 
rlines were attributable to excessive 


] | I In ike inn lt CT 
utting by non-IATA carnet 
onomically impracti i total ordered to eight. Deliveries ar 
At the same time, IATA authorized pected to begin next year. 
im increase up to 10 of first-class The medium-range 720Bs will be 
cares in Latin America and established on Lafthenss’s South Atlentic. Nea ipacity and that most governments 
1 fare differential between turbojet Rest and Midiile Eest routes. w were anxious to impose some con- 
flights and propeller-powered aircraft Lufthansa’s jet fleet now compris trol over passenger traffic. As a result, 
flights. In addition, in a compromise four Boeing 707-320s, with a fifth 32 the conference adopted these recom- 
gesture toward local Latin American scheduled for delivery next spring mendations on the subject of capacity 
carners, IATA said it would consider e Governments should provide positive 


man Airlines has ordered four 


Boeing 720B jet transports, raisi 
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led that ¢ 


af TCA, Canadian Pacific 
mcnact aS ‘ 
tion of tariff filings be given the Revise Fare Structure 


ght of self-defense 
ments recommended that when a gover! Montreal—Trans-Canada 
. ' ' ; J hy 
e Governments should adopt me! es a compan’ nother nd Canadian Pacific 
: : w North Ame 


1 
I] 


ta 


that wi 


: ; ; , re ~_ ee weepingly revised fare 


generating 

of th it consider 

traffic 

e Provisions should be made 


governments to impose 


flight frequ 


4 


yt 
quotas ¢ 


violate capacity standards 


Colombian Condition 


Western Signs Pact 


With Railway Clerks 


New 41-month 


regulation 


tained in 
warned tha 
formal ad I f the 1 mmend he settlement provi 
tions by the ) vy hil effective ( ‘ I] nyabanwaets 
As a means of ntaining ntro 1, | ind May 1, 1 1ddi jet fare of 9¢ . 
1 nye ; ; Al aie f Angeles, 


W rece 


ynferenc et mended pa\ oT e nine-month peri 


t n agency or au Feb. 1, 1960, to Nov. 1, 1960, the 


over tariffs a 
cutting, the 
the establishmen 


I'rans-Canada’s economy cla 
thority by each government wv that the new agreement wa ler dis- in its DC-8 jet transports comprise two- 
power to investigate tariff vi n cussion thirds of the total passenger capacity 
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STAR-TRACTOR 


ny STAR-TAINERS - 





: 


{ STAR~- FAIRING 





= 


STAR~ FAIRING > 


—— 


“es «6STAR-FRAME 








FREIGHTER with detachable lower fuselage section would carry reserve fuel along longit 


dinal axis of airframe to permit weight transfer within center of gravity range. 


Cargo Aircraft Would ‘Transport 
Pre-Loaded Modular Containers 


rt 
wherein pre 
} 


San Gabricl, Calif.—New approach 


ili Ail iTZoO it raft 


1 containers are slung under the 


fuse} 


x¢ forming the lower body 


ul sed by Hacknevy- 


rop 
if a detachable 

not new, hav 

nstr in the Fairchild 
Plane AW Nov. 13. 

the STAR-Lift Syste 
Air-Rail) differs in 
dular containers of 10, 20 
ngths called STAR-Tain 
fasten flush to the bottom 
urcraft and form 

our of the fusclage 

ame time adding to 
rigidity The 
housing the 


that it 


ral strength and 


forward fuselage section 


crew compartment would be of a con 
figuration permitting a standard nose 
arrangement. A STAR-Fairing 
would be fitted immediately behind the 
crew compartment for drag reduction 
on deadhead missions without the 
STAR-Tainers or would be carried as a 
fairing aft of the last of the modular 
STAR-Tainers 

According to Hackney-Airlift, com- 
ponents of existing aircraft such as wing 
structure, forward fuselage sections, 
landing gears, empennage, etc., could 
be used and the idea is equally adapt- 
ible to turbojet, turbofan or turboprop 
swept-wing or straight-wing aircraft 

Such a prime mover aircraft is re- 
ferred to as a STAR-Tractor and while 
the wings, fuselage, empennage and 
forward fuselage section are conven- 


wheel 
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ift of the 
partmet ed by i Oi 
hrame 
fall 
have th 
fuel along th 
STAR-Frame t 
transferred a 1, 


; flight 


ict-engine STAR-Tract 

STAR-Tainer 

100,000 Ib. The maximum tax 
STAR-Lift cargo aircraft 


Ib. and « 


uld carry 


ypcrating 
be 89.830 Ib.. th 


i 


Delta Gains Extension 
On Jet Noise Protest 


New York—Delta Air Lines ha | 
for and received from the Port of N 
York Authority an extension of 
to answer the Port Authority's 
plaint filed last month seeking t 
join Delta from violating nos 
at Idlewild. Delta now has until 
31 to answer the court action 

C. E. Woolman, Delta | 
said that the extension would 
us to demonstrate that our oper 
out of New York International Air 
will conform to the standards 
you have set to achieve conditior 
erable to the people of the com 
ties underlying the flight paths 
aircraft.” 


a 








’ . 
CAB Blames Accident 
° 
On Missed Approach 
Washington—Failure of an Alle- 
Airlines pilot to complete a 
missed approach procedure was cited 
the Civil Aeronautics Board last 
veek as a probable cause of the crash 
f a Martin 202 Dec. 1, 1959, near 
Williamsport, Pa 
As a contributing factor, the Board 
indicated the probability that the air- 
raft’s fluxgate compass was acciden 
ged by a member while the 
ransport was in a right bank attitude 
duplicating this adjust 
nt in the banking condition pro 
iced a compass error of 
which Board 
ild have accounted for the 
tp departure from final approacl 
1 crash Bald Eagle Mountain 
more than a mile south of the airport 
The crew of three, an additional crew 
member, and 2] of 22 passengers were 
killed 
Capt. Thomas R. Goldsmith, 31, was 
ymmand of Flight 371, a regularly 
heduled flight between Harrisburg 
nd Williamsport, with copilot George 
M. Bowers, 32, and with an additional 
pilot, Donald W. Tygert, 26, occupy- 
g the jump seat 


1) 


geneny 


+}, 
iy 
} 


crew 


Intentionally 


up to 90 


investigat 
: 


into 


scat- 


nder weather conditions of 
1 clouds with a 1,000 ft 
nd visibility of 1.5 mi. in light snow, 
flight was observed over the air 
rt at about 9:45 a.m. at an altitude 
high to effect a landing, the acc 
nt report said. After this initial ap- 
ich, the aircraft was observed to 
wer the field and then make a 
sht turn for a circling approach to 
Runway 27 
However, as the aircraft appeared to 
mplete the turn, it was seen to roll 
it of a nght turn and into a left turn 
ind fly toward the south in level 
ght, finally disappearing into snow 
wers and clouds, according to the 
Board 
Board investigators came to the con- 
clusion that because of the location 
f the caging switch between the pi- 
lots and at a low level, coupled with 
the lack of any guard for this switch, 
it was left exposed to accidental move- 
ment by any person occupying the jump 
seat 
With the resultant incorrect com- 
pass reading, Capt. Goldsmith probably 
was led to believe he had overshot his 
heading and immediately turned left to 
1 new heading, the Board said in its 
eport 
Immediately after iearning of t 
possible effect of accidently caging the 
compass, Allegheny installed 
guards on instruments in the four air- 
craft in its fleet which had simila 


a 
switch installations 


ceiling 


he 


fluxgate 





Jet Engineer Fatigue Problem Reported 


} 
) il 


By Robert H. Cook not included in the survey 
nitial fatigue complaints were filed bi 
the FEIA, FAA said, but any results 


be « xpecte d 


Washington—Crew 
mounting problem as the air! 
to jet operations according apply to all jet crew members 
liminary results of a Federal Aviatio1 Tests given the selected 20 engi 
Agency study of flight engineers neers included a three 
Basing their findings on extensive the beginning of the experiment, along 
with examinations started 90 min. after 


btained could reasonably 


hour physical at 


physical examination of 20 flight engi 
neers, two physicians working under the engineers completed their post 
FAA contract have submitted a report flight maintenance inspections Scopt 


indicating that mental and physical of the tests included a personal medical 
They history, laboratory tests, X-ray stuc 
to 


fatigue are a definite problen lies, 
said it may be directly related in- clectrocardiograms, complete blood 
tew responsibilities, irregular urinalysis and blood sugar tests, 
and increased flight alo with neurological psychometric 

} 


valuate nervous tension and 


creased C 

flight schedules 

dutv time 
Study was made over a abi to think under stress 

period on 20 engineers ass Mf the group flying international 

domestic and _  internatior urt t were examined by Dr. L. J. Stut 

transport flight The ctors have f the New York University 


> G 
recommended that FAA expand this Medical Center in New York, and th 
type of study to includ re engi- balance assigned to domestic servic 


neers working under ; greater \ were studied by Dr. Bruce V. Leamer 
of conditions in Los Angeles, Calif. Both physicians 
noted similar complaints from the en- 
Returns Analyzed ' who noted a great differenc 
FAA is still analyzing answers fro1 in g etwe ngine and 
a questionnaire sent to a separate group) ‘jet alrcr ift assignments he 
of 188 engineers assigned to 69 piston plained that fatigue on 
powered, 59 turboprop-powered and 60 most notice ible = after 
turbojet transports. This fatigue ques- months 
tionnaire was prepared earl is year Dr. Stutman reported that hi 
in cooperation with the Flight Engi- found they have been forced t 
neers International Assn more time on dutv to log their 
Pilots and other crew members wer¢ ry 85 hr. monthly flight time, 





Economist Urges Aeroflot Mechanization 


Moscow—A Russian transportation economist has charged that Soviet commercial 
aircraft designers and equipment manufacturers show no concern over Acroflot’s 
need for increased mechanization in loading and unloading operations. 

Writing in the Economic Gazette, F. Shalimov said that the manufacturers’ 
failure to reach agreement with Acroflot on mechanizing ground services means 
that cargo, mail and baggage “quite frequently” must be placed on aircraft by hand. 
He cited this example of the “clearly abnormal” situation that prevails: 

“Not long ago, an automatic conveyor was built and surpassed the boldest expec- 
tations during tests. It unloaded over a ton of baggage in one minute. However, 
estimates indicate that today this automatic conveyer can be used at only 10-15% 
of capacity. 

“Fact of the matter is that the small baggage compartments in the planes, the 
arrangement of the hatches, and the lack of any mechanization inside the aircraft 
nullify the advantages of the new conveyer. It is for these same reasons the most 
progressive method of air shipping—by means of containers—still is not being 
employed.” 

Shalimov indicated that Aeroflot should have its own large design and manufac- 
turing facilities “because other design bureaus and machine-building plants are too 
slow in planning and manufacturing needed mechanisms and apparatus.” 

He said that more than two years ago a Soviet plant tested a new cabin air 
conditioner “which was much more advanced than certain foreign models, including 
British-made ones.”” However, this air conditioner wasn’t put into quantity produc- 
tion promptly, so that today it is obsolete in many respects and a new model must 
be designed. 

The Soviet economist complained that design work on a new engine-handling 
crane hs been “impermissibly slow.”” He called for quantity production of automatic 
lifts to load food containers and other passenger service items aboard Aeroflot trans- 


ports. 











result that the engineers have found 


selves spending less time at home 
vious flights. In addition, they com 
plained that the jet’s high speed and 
schedule flexibility has ‘disrupted their 
leeping habits because of constant 


r} 
gi 


ind getting insufficient rest from pre 


flights through changing international 
time zones, and has also subjected them 
to health hazards as a result of trips 
which often traverse tropical and tem- 
perate zones within a matter of hours 
While clectrocardiograms, X-rays and 
urinalysis tests on these men failed to 
disclose any physical damage, the doc- 
tor said, further tests on their choles- 
terol count and fatty depo its within 
the bloodstream indicated a “definite 
trend of stress unusual for men of their 


ge 


Higher Cholesterol Levels 
Noting a ‘‘marked and obvious dif- 


ference” in the cholesterol level of the 
10 flight engineers, compared with 10 
n of different occupations 
ver a decade, Dr. Stutman re 
ported the flight engincers’ level tested 
out at 268 milligrams, or 20.2% higher 
than the normally expected 213 reading 
men in the same age k but 
nt o cupati mas 

Stutman also found that fatty 
thin the engineers’ blood- 
re considerably above normal, 
reading of 555 milligrams 
ompared with the u evel of 

350-400 milligrams 
Analysis of the test mformation 
eemed to indicate a trend between 
fatigue ind these blood studies, the 
doctor said, but actual proof of this 
theory would require a second physical 
study of flight engineers assigned to less 
fatiguing schedules for comparison pur- 

Ses 

While Dr. Leamer said that he would 
not determine the medical cause for 
fatigue among the domestic service 
flight engineers in his group, he noted 
that their fatigue was “obviously due 
to increased tension resulting from 
irregular flight schedules and a lack of 


proper rest between flights.” 
As with the New York group, these 
engineers also complained of imability 
to regain their vigor after 2-3 months of 
ject duty and pointed out that they 
eemed more tired after 4 hr. of turbo 
iet flying than they previou ly had on 
ton-engine aircraft flights of nine 
more hours 
While no found fault wit! 
, limitations of 
hr., Dr. Leamer said, they were unani- 
us in condemnation of schedul 
hich they contend have forced them 
to spend as high as 275 hr. on duty 
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a month to log their flight time. Piston 
aircraft duty, in comparison, usually 
permitted 3-4 days rest between flights, 
while present jet assignments seldom 
allow half this time for rest, the engi 
neers complained 

Dr. Leamer noted that the duty time 
required for the engineers to earn their 
flight turbojet transports is 
approximately 100 hr. a month 
than workers in other industries spend 
to collect their salaries 

EIA officials sav they like 
to sec th time dropped to no 
than 180 hr 
to bring their members’ 


for jcts 


time on 
more 


would 


1 month in order 
work schedul 

flight 
rating of piston engin 


hedule As an 


mor 
more in balance with the 
i? TT) 


xample, they poin 


out that on a piston-cngin¢ 
from New York to Frankfurt, Ger 
flight engineers can accumulat 
hr. flight time in 72 hr 
home. The same airline sched: 
turbojets earns the engineer | 
17 hr. flight time for the sam 
period 

Flight engineers 
Leamer ranged from the ag 
45 with average flight 
19.6 vears, 1.3 years of 


Before 


iwad 


cxXamin 


definite 

ng phy l 

hould be 

ye group 
ton engi 


+} 


Freedom to Compete With Trunks 


Asked for Supplemental Airlines 


Was 


hington 
i bet 


‘ 


Supplementals’ Effort 
Burwell 


tals’ efforts to ofter 
and characterized the competition be 
“mainly 


sales gim 


empha ized ylemen 


' 


, 
the sup 
CUST 4 


i 
low ur fares 


tween trunk airlines as existing 
between ad\ IZENCies, 
micks ush carpet treatment” un 
der a system of administered fare pric 
What the entire air transport indus 
trv needs is to abandon the intensive 
fight for one another’s passengers and 
a concentration of energies on creating 
new markets from lower income groups 
in the dynamic America ahead,” he said 
Crediting the supplementals with pio 


in | Pp 
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"MATS an 
Burwel 


Negotiated Bidding 
Burwell warned that th 
minimum I 
CAB for negot 
m MATS contract 


} ' 
npicte cin hat 


of MATS 








United Jet Financing 
United Air 
tration with the Securities and Excl 
of a $25 


debentures through 


Lines is seeking 


Commission million issu 
convertible 
writers headed by Harriman Ripk 
Co. (AW Oct. 31, p- 52) 

Initially the borrowings will be 
bank but 


long-term goal is to meet United's 1 


to retire current loans, 


for equity capital for financing its order 
for Boeing 720s, for the Capital Airlines 
merger, and possibly for a Boeing 727 
order. 








busine Since the competition of the 
supplementals is removed, these carrier 
will no longer bid the rate floor and 
prices to MATS will skyrocket further 
“The large flag carriers do not reaily 
want to compete or negotiate for 
groups” he added, “but want to place 
the military trafic on individual tickets 
in their regular route flights as fill-up 
trafic at high commercial rates subject 
to relatively small military discounts. If 
this stage is reached with the aid of 
the CAB, the military becomes a pris 
ner of the large flag carriers.” 
Burwell estimated the minimum cost 
ncrease resulting from the new 2.9 
nts floor woul Py 
m annually for plane-load transporta 
tion as compared with the more than 
$122 million for individually ticketed 
passengers, which supplementals ar 
yw authorized to handle 


Airline Efforts 
Efforts of some flag 


g airlines to join 
military for a 
tract to carry military passengers 
gular civilian fares were en 
CAB action protecting them against 
possible inti-tru action ind 
yunted to giving e airline 1 “bu 
t proof vest and increasing their lever 
with th Department of Defense 
] } 


> 1 
ipproximate $56 m1! 


gotiate with the 


| 
+ 
li 


Burwell charge« 
One legal danger of the 


uid, was a provision calling 


propos il, he 
for a tw 
ear notice for cancellation by either 
uirlines or the military 
could the legal 
t of obligating the government for 
two-year period even though 
Administr 
nate the contract, he said 
Outlining the growth needs of the 
ipplemental airlines, Burwell took pat 
ticular issue with CAB regulations limit 
ng the carriers’ charter flights to organi 
itions that are limited in geographical 
ype and have memberships that have 
xisted for a period longer than six 
months 
Ihe restriction, originally intended to 
protect the trunks from the loss of in 
lividual passengers, is now obsolete be 
iuse of the jet era, with its 
trunk carriers,” and the restriction 
represents an effort on the part of the 
rovernment to force the traveler to 
travel as the government wants him to 
ither than as he desires,” Burwell said 
In other areas, Burwell said the sup 
plementals need some protection against 
the amount of surplus flight equipment 
issigned by trunk carriers to charter 
business. He suggested CAB regulations 
vhich ] the large carriers’ 


would limit 
participation in this field. He also 


ipating 
r 


have 


new 


i 
ition might d to termi 


es 


> olossal 


cited a need to expand the supplemen 


tal’s operating authorities beyond their 
present limitations of 10 round trip 


flights a month for individually ticketed 


passengers 





BUSINESSMEN ARE READI 
NG THIS 
NEWS ABOUT LOCAL SERVICE AIRLINES 


They're reading it i ; 
ing me “ reading it in Business Week. In succeed 
onths all : . ins \ 
tee os s, — - be reading more about how 
Ne ervice Airlines are c Sota 
ie are co 
ica’s growth. ntributing to Amer- 


nang with a full line of fine aviation fuels and 
ubricants, is pleased to i : 
cants, i present this series i 
public interest. Bi ai 
. vorne Inc., Aviation Sales Department, 135 
sast 42nd Street, New York 17, N. Y 


Texaco, v i 
, who supplies many of these Local Serv 


Texaco offers this series of informative bulle- 
tins in recognition of the vital new dimensions 
being added to business activity by Local Service 
Airlines. Texaco inc., Aviation Sales Department, 
PoP: 135 East 42nd Street, New York 17, W. Y- 
oY isk 
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Civic PLANNERS vie and bus ders of Fort Walton Beach, Pla, find it pays 10 Pe® 
or y advert th ann irate Spring Festiva 
FIND NEW WAY efore the Fes starts, thes ne visit 15 to 2 ties in the vicinity 
TO ATTRACT pe a —_— yer rays 3 . ' te everyone they see 
come on down snd jon in & fun 
TOURISTS reer community boosters find t word-of-mouth method efflec- 


tive in bringing in Bew busi 


w poss ble for 


ale : mmu facihties needed to 
INDUSTRIAL LOCATION “Tike the . eat Lakes covered by Lake Central Airlines 
NO LONGER Among the sich have f , inte this area are six West- 
DEPENDENT ON FIXED merous Pifxed costs af ae ee coal ae ee > 
TRANSPORTATION trial planners find eae 8 coed areas profitadl 





planners find these mov 


>and-return™ 
Flights are 


cal airline flights offer the Dusines man of jay oper “s 
« and be back 


between sma 
ed to allo 
w dinner 


Aichts between 


FLIGHT FREQUENCY -seg acne th the family nes schedules 53 daily fi 


BRINGS NEW LIFE filwaukee and Chicago: 20 bet trot and Chicago; {0 y non 


een Dulut? 


TO SMALLER CITIES mops betwees | consi 


wth and to 


HOW LOCAL ceds of Farmingior’ discoveries of ol, ga, and 
AIRLINE AIDS eatraily flights bring in everything ft cid rigging €qu 
COMMUNITY GROWTH err ems. snd doors have even been changed 9 accommocsle 


means of 


SPECIAL AIRLIFT 
BoosTSs CARNIVAL 
ATTENDANCE a fe w i - . Sones ot th — pe 


ings, and other special events can no 


Passenger volume r since 
l 50 The many mnie pdvar tag ft Nr 4 <s re 4 reason 
LOCAL CARRIERS why. Here are Just (0 raed almont completely to, Ralls Royer F — 
OFFER UNIQUE F-27 high-wing Jetpr ng passenget ae | the scenk 
ADVANTAGES F-27 ig ne Hawaiian Islands. Aloha’s roy Ape ereton 
DC-3 “Vistaliner bh $-fox flight-seein j 3 ell as special 

jens ports for undistorted photogr aphy 
| snd the big Southwest faster onanza Airlines 
conditioned F-27 


To help passeng rs ge 
has now conve rted almost completely 


Silver Dart Jetprops 
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Russians Criticize Aeroflot Operations 


Washington—In one of the frankest 


ticisms of Acroflot passenger service 


out of Soviet Russia, corre 

pondent f Komsomolskaya Pravda 
charged the government-owned 
with “inexcusable” flight delays, 

nt ground facilities and poor 

if passengers. 

The correspondents wrote that the 

lked at Moscow's Vnukovo Airport 


ns of passengers who wer 


fo com 


pleasure, busine urgent 
by misfortune.” Ther 
that all passeng 
me respect—their di 
\croflot’s operation 
f delays, the writ 
weather posed prob 
line but idded_ that 


‘ ther 
biel 


Delay Reports 
Here are ex 


| 
delay iccording to a 
76 del ’ 


> i ports made 


? 
inp 
’ 
‘ 


; , 


eA\ 


Tu-104 turbojet transport tay 
the airport terminal one and 


< 


irs behind schedule becau 
Another 


laved for an h 


vad mail on tim 


in error mac 


The | 


that 


ect m 
Minist munications is 
We ha } vked about this 
© A Tu-104 on the Alma-Ata route w 


he flight 


xplaing ] 


pecause the 
w up on t 


M 


iit 


’ rf ik Th 
l the take 


imes have to wait 20-30 min.” 


shortage of cl 
trucks, late loading 

ind tardy 

is Other reasons for flight d 


idded that at Sheremetvey 


ited a 
nf Ie 
upp! 


maintenance 1 
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Moscow's second airport, ther 


more delays ov domestic flight 


but lack of reserve aircraft prohibited 
such substitute aircraft movement 


“Putting bluntly, the Can it be considered normal 
ind disorder here sometim when the capital city’s airports even 
a record high,” thev conclud today are guided by Aeroflot Order No. 
(he writers had this to t 342 dated Aug. 19, 1958, according to 
latory article on the which the Moscow air hub—the nation’s 
et air route, which oper large t—has in reserve onlv six aircraft: 
nd five Il-14s?” they ques- 


lau 
est 1 
ind Leningrad:” me Tu-104 


not going to tioned 


Insufficient Flights 
mcluded that, while 
Administrati 
1-18 to the 
t enough. Tw 
Order No : ! 
of Tu-104 flights 
imlv. Now. 10¢ 
turboprop transports | 
But the air- 
the same.” 
lot passenger was 
ind “amiable—even 


the com 


n the airways 


C™mains 


} 


50-page complaint 
i ind half months, thes 
ported. Her ir f 
plaints passengers hay 

: ; books: 
he fol ng day the | “Dear Uncles of Vnukovo Airport: 
\I nter1 Imagine that there is foul weather 
had been opened You are a ‘mere passenger’ and are 
waiting for your flight. There is no 
space in the hotel nor any vacant chair 


examples of ¢ 
entered in these 


1 any aircraft 


ind 1300 hr., if not 


Construction Starts on Moscow Air Terminal 
lowntown Moscow air terminal (AW Oct. 10, p. 38) 


t »),000 passengers a day. Model shows layout of 
ticket offices, a cinema, waiting rooms, restaurant and 


Construction has started on a new 
which is designed to handle mor 
three main buildings, which will h 
telegraph offices. Two central buildings will be 12-story structures; helicopter and bus 


service will connect with airports 





PROBLEMS 9 
OR PROFITS: 


Route pattern complexities of typical airlines de- 
mand a cargo aircraft with the capability of oper- 
ating over both short and long route segments 
with excellent economy and earning ability. The 
Canadair Forty Four will do this for you! It com- 
bines the air cargo feeder liner with the long range 
aircraft to provide a standardized economic fleet 
unit. The Forty Four will give you profit-making 
operations, at current rates, over route segments 
as short as 200 miles and as long as 4,000 miles. 


This is the type of flexibility that will answer the many 
and varied problems confronting airline operators who, 
because of the growing demands of shippers, are being 
forced to provide a combination of short, medium and 
long range air cargo services for the carriage of freight at 
attractive and competitive tariffs. In this situation, the 
Canadair Forty Four offers excellent economy and earn- 
ing ability over the complete range of route structures 
that must be provided in the collection and distribution 
of air cargo. 

Practical applications of this are found in the short route 
cargo services that are necessary in the supply and dis- 
tribution of goods to or from the terminal points of trans- 
continental and trans-Atlantic services. This is evident 
between the major cities of the Eastern United States and 
between the principal points of Europe. These inter-city 
runs are essential extensions to the long haul trunk service, 
and with the Forty Four can be handled without a 
change of aircraft. 


CAN ADAIP umitco, montreat, CANADIAN SUBSIDIARY OF 


46 


4 < 


WHATS IN 


YOUR 
AIR CARG 
~ FUTURE... 


The need for this system of short, medium or long range 
operations will develop through the growing awareness 
among businessestablishmentsthatthecarriageofarticles 
by air is becoming an essential element in the overall 
marketing function. This will open up new markets, new 
transportation requirements, new inter-city services. The 
Forty Four, with its flexibility of performance, can carry 
cargo ata profit over the whole distance spectrum —short, 
medium and long range, and has the airfield performance 
characteristics to get in and out of 85°; of the world’s 
major airports. THESE ARE DECISIVE ADVANTAGES IN 
FAVOR OF THE FORTY FOUR. 


SOME RUNWAY AND PAYLOAD SPECIFICS ON THE 
FORTY FOUR-D4 


1. From runways as short as 6,000 feet, can operate with 
70% payload up to stage distances of 3,000 miles. 


- Can operate from 85°; of the world’s major airports, 
with due consideration to both runway length and 
allowable wheel loading. 

- Will earn an operating profit with load factors as low 
as 30°). 

Breakeven load factors in the Forty Four represent 
loss loads on larger proposed equipment. 


- Breakeven load factors on larger proposed equipment 
represent major profit payloads on the Forty Four. 


6. Can operate non-stop on the London-New York route 
with an average annual payload of over 55,000 lbs. 


GENERAL DYNAMICS 





in the waiting room. Excuse me, but I 
wish this sort of punishment upon you 
for your indifference.” 

e “I am indignant to the depths of my 
soul at the indifferent attitude toward 
passengers.” 

The writers point out that many pas- 
sengers are sent by information bureau 
personnel to catch a plane at Vnukovo 
when it actually leaves from Shereme- 
tvevo or Bykovo, a third Moscow airport 
which was to have been closed down 10 
years ago but has seen a traffic increase 
in that period of 10 times the volume 
handled in 1950 

They emphasize that there are ac- 
commodations for only 452 people at 
the hotels of three airports and that 
passengers spend as much time waiting 
for baggage as is spent on the trip from 
Kiev to Moscow 

They concluded that the “technology 
of the sky is not lagging” but added: 

e A variety of ground problems, 
solution of which, as a rule, depends 
on Acroflot itself, are holding back, like 

hackles, the headlong forward move- 
ments of this sky technology. These 
problems must be solved, and as soon 
as possible. Faultless service on the 
ground must be in keeping with the 


Vs 


technical perfection in the sky.” 


Los Angeles Studies 
Future Airport Needs 


Los Angeles—Comprehensive study 
of the future airport and aviation re- 
quirements for Los Angeles and the sur- 
rounding area has been started with 
Stanford Research Institute appointed 
to conduct a study of the information 
needed to determine the long-rang 
facilities required 

( t of the studv may reach $200- 
000 and will be jointly supp rted by 
the Haynes Foundation and the South- 
ern California Improvement Founda 
tion. The study will cover a five-count 
area including, besides Los Angek 

yunty, Orange, Riverside, San Bernar 
ino and Ventura counties 

Purpose of privately financing the 
tudy by the two nonprofit foundations 

to eliminate the possibility of special 
interest groups or private financial 
groups getting any special consideration 
in respect to airport placement Scop 
of the survey will cover military, com- 
mercial, private and business aviation 
and information will be sought from 
commercial airlines, fixed-base oper- 
ators, fleet operators and other sources 
Stanford's preliminary study is sched- 
uled to be completed in January, 1961. 

Analysis of the preliminary study will 
make it possible to determine the major 
arcas of further research required and 
the most effective course of action 
which the research sponsors might fol- 
low in subsequent research. 
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keeping airlines On Schedule... 
that’s part of our job, too! 





SYLVANIA 
GOLD BRAND 
TUBES 


When the timetable says “now,” Sylvania Gold Brand Tubes are ready to take to 
the air. Gold Brand reliability tributes significantly to the dependable perform- 
ance of avionics gear . . . reduces forced “layovers,” helps keep airlines on schedule. 
Sylvania Gold Brand Tubes secifically designed to fill critical circuit require- 
ments. Severe turbulence, | titude, long demanding hours are routine for 
Gold Brand Tubes. Sylvania su ts them to tests more rigorous than performance 
requirements. For example: GB-5726, double diode detector, and GB-5727, 
thyratron, undergo shock tests of 850g, vibrational acceleration tests of 2.5g for 
96 hours, multiple life tests of 500, and 1,000 hours. They are designed to 


| Operate to 80,000 feet and at b emperatures to 165°C. 


Gold Brand subminiature, miniature and small power type tubes are all available 
promptly from your Sylvania Industrial Tube Distributor. Try him. Ask, too, for 
your copy of the Sylvania Gold Brand Tubes brochure. Or, write Electronic Tubes 
Division, Sylvania Electric Products Inc., Dept. 1011, 1100 Main Street, Buffalo, 


New York. 


SYLVANIA 


Subsidwry of GENERAL TELEPHONE & ELECTRONICS Sx) 





Redifon Training Equipment 


serves the world’s leading airlines— 


JTAS EMP 


T IUTH AFRICAN AIRWAYS 
RAINING - watecnarins 7 pean w apie % 
PAKISTAN INTERNATIONAL AIRLINES 


SABENA 


T SWISSAIR 
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< A CARAVELLE FLIGHT SIMULATOR 


AIR LINES 


REDIFON LIMITED FLIGHT SIMULATOR DIVISION + CRAWLEY « SUSSEX « ENGLAND 
A Manufacturing Company in the Rediffusion Group 
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Airline Traffic—September, 1960 


Revenue 





Over-all 


| Revenue Passenger load U. S. Mail Express Freight Total Revenue 
| Passengers Miles Factor Ton-Miles Ton-Miles Ton-Miles Revenue load 
(000) Ne, Ton-Miles 


Factor, % 


DOMESTIC TRUNK 

American | 709 ,898 $63,371 68 
Braniff 189,351 92,495 61 
Capital 311,153 125,788 56 
Continental 116,575 77,029 49 
Delta 277,188 144,403 55 
Eastern | 662,027 317,113 52 
National 124,803 68,825 4a 
Northeost : 123,148 40,501 48 
Northwest 167,897 121,792 59 
Trans World 438,369 411,244 67 
United 716,069 516,009 68 
Western 136,102 79,129 57 


1,746,919 1,103,079 10,376,029 67,380, 461 58 
445,937 145,139 563,740 10,027,979 49 
554,608 329,121 537,878 13,489,159 52 
216,213 136,906 538,992 8,278,051 40 
499,723 357,947 1,835,484 16,125,479 47 

1,192,593 600,514 2,212,693 34,585,327 4) 
294,236 75,858 680,164 7,701,712 38 
116,275 42,101 221,232 4,255,759 42 
663, 477 338,506 | 1,613,117 | 14,297,899 53 

1,553,688 886,956 4,067,099 45,947,308 53 

3,097,251 1,092,098 7,073,326 60,771,979 59 
285,840 99, 538 323,467 8,285,178 50 


2S 
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Serene arnrauwana 


INTERNATIONAL 
American 8,314 6,387 
Braniff 5,513 11,393 
Caribbean -Atiantic 27 ,006 1,877 
Delte 1,994 2,850 
Eastern 39,996 58, 446 
Mackey 6,057 1,351 
National 2,635 2,140 
Northwest 17,686 33,909 
Pon American 
Aleske 6,232 6,777 
Atlantic 162,955 228, 440 
Latin America 90,531 112,440 
Pacific 42,127 155,706 
Panegra 10,259 16,732 
Resort’ 
Trens Caribbean’ 
Trens World 39,474 123,744 1,406,896 1,729,723 15,884,155 58 
United 17,422 43,298 276,967 ,, 181,575 4,857,669 64 
Western 3,558 5,533 7,710 21,724 605,521 55 


8,424 556 317,213. 1,193,779 50 
38,377 132,374 1,386,567 50 
1,847 7,676 183, 926 58 
2,320 19,350 332, 820 52 

88, 486 228,044 5,762,538 49 
4,456 150, 109 48 

1,533 8,18) 249, 400 61 
1,297,302 ; 1,079,595 | 6,005,624 53 


eon eeUn=- oO 
° 
owe OU ea 


35,278 187,017 930, 262 61 
2,181,433 4,661,373 30,535,884 57 
421,849 4,154,994 15,661,156 59 
2,123,963 3,123,075 21,260,155 60 
86,340 501,062 2,400,441 53 


“oe-™@ 
~ovoewn 


LOCAL SERVICE 
Allegheny 67 ,362 13,663 
Bonenrea 21,604 5,296 
Central 14,867 2,901 
Frontier 29,820 6,124 
Leke Centro! 20,719 3,338 
Mohawk 56,078 11,307 
North Central 67,390 15,781 
Orerk 54,256 9,435 


Pacific 
Piedmont 42,137 8,838 13,736 , 28,343 906,677 50 


Southern 20,914 3,765 15,175 1, 15,502 403,351 31 
Trens-Texes’ 
West Coast 34,224 


24,499 38 57,188 1,424,859 48 
6,921 0 10,228 529,234 39 
9,882 18,325 312, 287 39 

25,983 : 66,903 889, 263 46 
6,128 23 348,193 46 

33,664 23,051 23,000 1,143,962 43 

39,082 5, 40 51,629 | 1,681,383 49 
18,198 32 38,080 993, 261 48. 


“MNOGCeC ow 


8,342 14,253 5 24,929 841,011 48 


HAWAIIAN 
Aloha 
Hewsiian 44,072 


30,813 4,435 , 20 6,666 365,511 
9,216 770 184,312 988,096 


CARGO LINES 
AAXICO' 
Aerovies Sud Americene 
Flying Tiger 
Riddie-Domestic 
Overseas 70 


Seeboord & Western’ 
Slick 1,122 3,797 3,528,153 3,907, 804 | 


440,533 440, 533 

8,638, 660 9,595,795 

3 2,993,797 3,045,539 

200 370,934 394,852 


HELICOPTER LINES 
Chicago Helicopter 29,253 485 47,578 
Les Angeles Airways 3,339 116 ' 18, 469 
New York Airways 11,989 259 503 27,201 | 


ALASKA LINES 
Aleske Airlines 12,058 10,146 55 , 450,348 1,533,177 


Aleske Coastal 6,392 623 59 3,908 5,234 72,689 
Cordeva 1,605 304 37 3,959 45,687 80,775 
Ellis 6,279 380 55 2,15) 3,036 43,934 | 
Northern Consolidated 2,421 792 39 41,693 78,573 207,897 | 
Pacific Northern 11,969 11,147 52 124,449 ' 412,950 | 1,761,178 
Reeve Aleutian’ 

Western Aloske 617 36 72 862 1,835 6,114 
Wien Alaske 3,875 1,205 52 40,296 97,613 261,513 


[2stsst 
nwooan 
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Avalon Air Transport 10,177 362 62 526 812 35,766 | 


' Not available. ? No operations this month. * Delays granted by the board as records destroyed by fire. 
Compiled by Aviction Week from airline reports to the Civil Aeronautics Board. 
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...WHERE CAPABILITY HAS MANY FACES 


Minuteman, the nation’s first solid-fuel ICBM, blasts from 
underground silo, left, in tethered firing test. Successful 
Minuteman firings cut test program, saving millions of 
defense dollars. Boeing is weapon-system integrator of the 
6000-mile-range Minuteman missile, now under development. 


FLYING COUSINS. You can cross a continent or an 
ocean in brief hours by Boeing jetliner, then fly to local 
airport or center-city in a helicopter built by Boeing's 
Vertol Division. Vertol helicopters are flown by the U.S 
Air Force, Army and Navy as well as by the commercial 
carriers and armed services in many countries. Boeing 
707s and 720s—most proved jetliners in the world—have 
already carried more than 10,000,000 passengers. 


HOTSHOT T 
wind tunn 
sile and s] 
to 18,000 1 
can be sir 
research | 
advance 


SEAGOING 
power tn I 
well as U.S 
craft. Light 
bines have 
highway 
light airplane 
starters 


UNNEL. Here, in largest privately owned 
ilities in the world, future aircraft, mis- 
vehicle models can be tested at speeds up 
n hour. Many space-flight conditions 
during tests. Decades of emphasis on 
nabled Boeing to pioneer nation-benefiting 
tal areas of manned and unmanned flight. 


TURBINES. Boeing gas-turbine engines 
igh-speed oil company personnel boat as 
Navy minesweeping launches and landing 
powerful, compact Boeing shaft-drive tur- 
ored many firsts: first turbine to power 

fire engine, helicopter, locomotive and 
Boeing turbines also serve in jet-engine 
U.S. Air Force and commercial airlines. 


SSOEMM ls 


JET AIRCRAFT, MISSILES, HELICOPTERS, TURBINES, WEAPON-SYSTEM MANA 


SPACE-FLIGHT VEHICLES AND SYSTEMS. 











AIRLINE OBSERVER 


© United Research study on international civil aviation policy | AW June 13, 


p. 38) was scheduled to be delivered to the White House late last week 


> French government has stepped into the dispute between airlines and jet 
Government has ruled jet flying time for 
In addition, crews on long jet flights 
Crews 


air crews over working hours. 
crews should average 75 hr. monthly. 
are required to have at least four consecutive days off cach month. 
were balking against airline attempt to keep them working on jets more or 
less at the same pace as on piston aircraft. 


] CY emy » drop 
I ! roy 


© Air Line Stewards and Stewardesses ( 
with the Air Line Pilots Asst eing | d by L-CIO, whic 
uld be settled internal] ALSSA ha 
ind AFL-CIO President George M 


pa suit filed 


in 


isked the pilots’ uni t} tewards’ uni 


I n droy iwainst th wards 
ALSSA moved from ALPA headquarter As a result of Meanv’ 
intervention, ALSSA and ALPA officials met in Washington 
} Ferences 


discuss their differen 


IC IT 

> Federal Aviation Agency has intensified its bird control program at Wash- 
ington National Airport. Control tower operators, operations officers and 
airport police are under orders to maintain strict vigilance for unusual bird 
or wildlife activity at all times. Advisory information on bird activity will 
be issued to pilots, and police cars will be dispatched to areas of heavy bird 
concentration where siren blasts will be used to disperse flocks. Shotgun 
noise also will be used to scatter birds without injuring them. Consultation 
with Fish and Wildlife Service experts, Smithsonian Institution officials and 
Audubon Society members will be held to determine other means of con- 
trolling bird flights at airports 


> Tran 


> Federal Aviation Agency has issued an order specifying that contracts 
negotiated by the agency in which FAA supplies part or all of the funds 
must include a provision under which a fair share of the rights to data and 
patents will be retained by the government. Share is to be in reasonabk 
proportion to the respective contributions of the agency and the contractor 


> Number of tra 


ing by sea for tl 


> Pan American World Airways still is interested in a larger, turbofan- 


powered Boeing 707 though it has failed to go ahead on a version designated 
the 707-520. This airplane would have a longer fuselage and an increased 
thrust version of the Pratt & Whitney JT3D turbofan engine. Price 


is reported as a stumbling block. 


1a $3.4 million 


> Export-Import Bank 
t Douglas DC 


T AT, ind px 

turbojet tral 

ment and engin 
with Douglas Aircra 
American Banking 


credit to the extent of | 


> Watch for a move by El Al Israel Airlines to expand its routes into Africa. 
Israeli government delegation is now conducting talks on possibilities of 
negotiating bilateral air transport agreements with Ghana, Liberia, Nigeria, 


Mali and Senegal. 


SHORTLINES 











> British European Airways is planning 
to start service to Budapest Apr. | 
1961, following agreements reached by 
the British and Hungarian governments 
BEA will serve the Hungarian capital 
twice weekly by extending its London 
Prague flight Monday and Thursday 
Vickers Viscount 806s will be used 


> British Overseas Airways Corp. 
using de Havilland Comet 4s removed 
ntic servi for its I 


the Far Fast and Aus 


> Civil Acronautics Board 


’ 


P Federal Aviation Agency 
f 


> Northwest Airlines h 
ner f flieht vith Do 


tr 


un 
DC-8 turbo; 
por former) 
four DC round trip 
DC-7C round trip 
U. S. and Far East 


> Trans World Airlines 

three new all-cargo flight 
ng converted I } 
raft. TWA _ be 

New York-Shannon-London-Frankfurt 

flights Nov. 1, making a total of fi 

flights weekly. A new daily New Y 

Los Angeles-San Francisco flight 
heduled for Nov. 10. In additi 

['WA wa cheduled to begin d 


ervice from Philadelphia to New Y« rh 
Chicago and Los Angeles Nov. 10 
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Professional crime-busters say there's no such thing as 
“looking like a criminal.’ And it's much the same with re- 
placement parts. A bargain-price substitute often resembles 
the original so closely that even a master sleuth would be 
hard put to find a single clue to prove the difference. But 
it doesn't take your engine long to detect any hidden weak- 
ness. And right then, instead of saving money, you may 
face charges for costly major repairs. 


The best solution is always to specify original equipment 
parts for your Pratt & Whitney Aircraft engines. You can 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


> 


Could you pick the guilty part ? 


count on their 
and rigid quality 
testing, they 
ments of improved er 


lity. It's assured by precision processing 
yntrols. Through research, refining and 
istantly improved to match the require- 
gine performance. Without access to 
these improve no substitute is likely to measure up 
to the high standards of dependability engineered into Pratt 
& Whitney Aircraft engines. 
Original equipment parts are quickly available direct from 
Pratt & Whitney Aircraft or from its authorized distributors 
in the United States and Canada. 


fife 


~ i 
= 72) 
: \< > 
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CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 


Longueuil, P.Q., Canada 
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CONVAIR 58-9 proposed supersonic transport configuration would be all-aluminum alloy aircraft to operate in Mach 2.4 cruise range. 


Capacity would be 52 passengers and range would be on the order of 2,500 naut. mi. with reserves. 


B-58A Proposed for Transport Research 


vorking in t \l 
\l 


Three-Step Program 


‘ ! I yOogTaAM alm 


! B.5% 
APB. NASA 


’ ; 





t Tine vdifre { 
‘ee car 1962, and 
EXTERNAL LINES SAME /368"4 TEST EQUIPMENT BAYS ibout nilli n progr 
AS MB-IC POD -~DEe Ji 
' @B-58 transport, gu 
PEOPLE POD for existing B-58A Hustler bomber would enable researchers to obtain human 58-9. would be designed and buil 


factors data on passengers during supersonic flight test quantity « f a dozen. Thi 
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MODEL 58-9 two-view shows basic acrodynamic geometry of Convair B-58C st 


Horizontal tail has been added and fuselage redesigned 


able for a supersonic transport. 


Ipersonic-1 Vission Versi 
Command, would 
Pratt & Whitne 

rated at 30,000 Ib. thrust each 
ifterburning. The 58-9 would carn 
] fuselage 
replacing the bomber fuselage of th 
B-S8C Operat: mal speed range 
be Mach 2.4. The 
all-alumi um structure, a 
the stainless-stee) makeup 


passengers in a mventiona 
would 
uirplane would be 
oppose 1 + 
f the B-70 
Convair program dates call for a first 
flight late in 1943 and a total cost of 
about $200 million for design. develop 
construction and testing tl 


ment 1 


12 airplanes 

This last sten. according to Convair 
enginect provide th 
of data 
requirements for 
With a dozen such aircraft ving in and 
ommercial fields and 


final 


+} 


needed to determine wT 


transport 


1 supe rsonic 
out of operating 
uirwavs, the key airline 
paramete rs of utilization, economy, 
maintenance and operational expeii- 
ence could be pinned down casily and in 
a short over-all time cycle that would 
mect the requirements of a 1970 com 
mercial airline 

Aerodynamic lavout of the 58-9 trans- 
port proposal is drawn from the B-S8C 
using that plane’s delta wing, general 
powerplant arrangement, and _ vertical 
tail. But a long passenger-carrving fuse- 


on the world’s 
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MISSION PROFILE 


(1) ENGINE OUT 
AT Yo TR DIST 


1000 «2000 
| TRIP DISTANCE-N 


MISSION PROFILE for 58-9 supersonic 
transport proposal shows stepped climb to 
initial cruise altitude just under 60,000 ft 
and progressive increase in altitude due to 
fuel burn-off. Cruise speed would be Mach 
2.4 at 95% military power. Reserves are in 


cluded in profile. 


omber proposal, modified to make the layout suit- 
und extended for cabin space. 


1d modified it to 
ements for a | 
C requirements were cd 
er techniques whi 
data to develo; 
family of aircraf 
Ing wid rang if spcc ! ind 1 


irplanc 


performance These 


“paper” 


| 
were continuously cvcled through the 


mmputer to produce a series of 
urcraft for anv given s¢ 


N bod belie 


mum 
quirem€ nfs 


58-9 is the optimum supersonic tran 


T 
port, but some do believe that it is the 
best supersonic 
» availahle it } + ty) nan 
come avaiabie in a short time span 


transport that could be- 


Cabin Interior 

Cabin 58-9 features 
two rows of single seats of the tvpe used 
in the Convair 880 and 600 transports 
Seats are on a 38-in. pitch, and the aisk 
width is 18 in. between armrests. ‘Votal 
capacity of the cabin is 52 passengers 

Basic performance calculations show 
a Mach 2.4- cruise speed (1,376 kt.) and 


7 f9C¢ 
i 4,32)-Ml 


interior of the 


range 

Block speed for the route is 1,038 kt 
lime for the trip figures to be 2.43 hr 
Reserve range at the terminal 
naut. mi 

At a takeoff weight of 190,000 Ib., 
the 58-9 would require a field length of 
6,500 ft., and would lift off the runway 
at 199 kt. Landing would take a bal 
anced field length of 8,700 ft. at a 


is 955 
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INERTIAL GUIDANCE 
MASS PRODUCTION 


Unified facilities turn out stable platforms in volume for Pershing, cut lead time 
20%—also offer advanced inertial guidance experience in design and engineering 





Knowmanship in Action 





guidance capabilities at E-P extend across 


Inertial 
ind production. Our 


three fronts 
production efficiency is proved by the fact that we are 
inertial guidance sys 
tems, iir-bearing gyros 

‘*heart’”’ of inertial guidance—for Pershing. We are 
able to do this, and save 20 in normal lead time 
techniques and 


design, engineering 


now mass-producing complete 


including highly - precise 


because of advanced most modern 


facilities, coupled with most efficient management 

We have developed space-age techniques that enable 
us to machine such a diffi I 
fine as 10-mullio1 of an inch 


maintains per 


tolerances 
spec ially developed “super Cle ( 
test, and calibration of 


fect conditions for assembly 
ume Dasis 


delicate inertial guidance components on a volu 
E-P KNOWMANSHIP also offers practical advantages 


in inertial guidance design and engineering. We have 


1 technical staff of over 500 devoted exclusively to 


solving inertial guidance problems. Our engineering 
iir-bearing gyros that 


as well as with 


experience includes work with 
float both gimbal and spinning mass 


ind accelerometers. Gimbaling 


liquid-floated 
nave developed the way 


gyros 
Spec ialist to more compact 
inertial platform packaging 

The point is this. With demonstrated production 


plus practical design and engineer 


guid ince 


accompiL hment 
ing experience we offer a rare degree of proficiency to 
nertial guidance needs—whether they 
Why not explore 


you will bring our com- 


ipply to oul 
be for outer space or under the sea 
our capabilitie ' A word fron 
yur desk 


plete toryv to 


3E + EXPERIENCED MANAGEMENT 
TSMANSHIP KNOWMANSHIP 
Eclipse-Pioneer Division 
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New! From the Reaction Motors Division of THIOKOL 


HERMETIC BARRIER VALVE 


For pre-packaged storable missile 
applications...long term storage of 
corrosive, exotic propellants. Zero 
leakage. Light weight. Reliable. 











This latest engineering development by the 
Components Department of RMD is answering 
critical plumbing problems in more sophisticated 
second generation missiles. 
Hermetic barrier valves combine metallic seal- ’ Squib, or pneumatic actuat- 
ing capabilities of burst disc with low pressure » { ed hermetic butterfly valve. 
drop of butterfly valves. They are designed for use 
with storable propellants—cryogenics such as hy- 
drogen, fluorine and other hard-to-handle fluids. 
Propellant pressure actuates these valves which 
are flow driven to full open position. Squib powered 
and solenoid-triggered types are also available. 
Sizes 1%” to 10”. Reclosure handled manually or BREAKAWAY TYPE DISCONNECT VALVE. Exter- 
remote with elastomeric seal. Hermetic butterfly nal leakage of propellant prevented by 
eliminates all chance of free particles entering hermetic seal when connected. Zero leak- 
propellant stream. age after disconnect. (in 42" to 8” sizes.) 


For full information, contact Sales Manager, Vr = ; re 
Components Dept. kA & > 


CHEMICAL CORPORATION 


Reaction Motors Division 
Denville, New Jersey 




















touchdown speed of 148 kt. and landing 
weight of 110,420 Ib. 

Convair cost estimates show the 58-9 
could be flown with a direct operating 
cost (DOC) of 2.5 cents per seat mi 
This multiplies out to $2,060 per su- 
flight hour 


pc rsonic 


Program Timing 

The Convair program for the 58-9 
onfiguration assumes that the order to 
go ahead will be given for January, 1961 
First flight would be 33 months later in 
October, 1963. First four airplanes 
would be put through a company flight 
test program lasting 18 months, while 
FAA, NASA and DOD would evaluate 
their airplanes for a 15-month period 

Simulated mmercial operations 
would begin in early 1965 with a MATS 
squadron doing the operational shake 
ind by October that vear, the 12 
urplanes in the program would have 
2,500 total hours of super 


down 


iccumulated 
“eit yperahional tine 
Initial rate 


725 1 


million the 


of spending called for ts 


first 
$59 mill th é 
tl 


vear, increasing 
cond and $67.5 
during the vears of 
ind devel 
ind production build-up 
pe nding would decrease to 

i production ind test 

el. and by the fifth 


t would be down t 


rd 
¢ third 


ngineering design 


ipport the airplanes in 
role. That figur 


_-—*4 


Program Benefits 


ur argues that 


d byw the progt 
For industry, th 
i 1 powerplant test 
i f cngines, producing 
ruise data for engines with 


ifterburning. It could provide 


trength and materials data under con 
ditions of heat 


1 myriad of questions in the de 


ure ind 


oaked struc 
iInswel 
ign of ancillary systems 
under extreme temperature conditions 

For the Convair's program 
would provide the answers to most of 
the operational questions before the 


to commit themselves to 


operating 


iirlines, 


carriers had 
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Bell HU-1A Helicopter Instrumentation 


Cockpit details of the Bell HU-1A Iroquois helicopter, selected by U. S. Army as its new 
instrument trainer (AW Oct. 17, p. 34), are outlined in this photo and drawing. Instru- 
1 has radio controls at his left hand. Army has pur- 
Army Aviation School, Ft. Rucker, Ala. 


ment student rides on right side an 
chased 14 of the trainers for delivery to the 





INSTRUMENT FLYING 
STUDENT PILOT 
HOOD FRAME 
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eit 
Instrumentation includes (1) altimeter (2) attitude indicator (3) airspeed indicator (4) 
xdio magnetic indicator (7) turn and bank indicator 
meter (11) per cent tachometer (12) exhaust tem 
15) engine oil temperature (16) oil pressure (17) 
transmission oil pressure (19) d.c. voltmeter (20) load 
load meter, standby generator (23) standby com- 


nt hood from windshield. 


dual tachometer (5) rate of climb 
(8) clock (9) course indicator (10) t 
perature (13) fuel gage (14) fuel pr 
transmission oil temperature (18 
meter, main generator a.c. voltmeter 
pass. Quick release knob clears instr 
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Use of enriched propellants, with consequent high gas stream temperatures, 
has emphasized the reliability, performance, and weight advantages of 
secondary injection thrust vector control. Moog has developed liquid second- 
ary injection control with outstanding momentum recovery, stream concen- 
tration and penetration characteristics. The experience gained in the design, 
manufacture and test of these systems constitutes a unique competency 
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Lele) e SERVOCONTROLS, ING. eacnen AIRPORT, EAST AURORA, NEW YORK 
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LEADING INNOVATOR AND PROOUCER OF ELECTROHYORAULIC SERVOYVYVALVES 























finding out the hard way through the 


introduction of new equipment 


For the military, there would be 


technical benefits to add to background 
knowledge for supersonic aircraft de- 
sign 

For the Federal Aviation Agency, the 
Convair program would help solidify 
thinking and theory into firm require- 
ments for supersonic flight standards 

Convair wants such a program to be 
jointly sponsored by three of the 
wencies to derive benefits from it 
FAA, NASA, and the Air Force 

Admittedly all the aims of this pro- 
gram are not altruistic. Convair's Ft 
Worth plant will run down on B-58 
production, and the company’s experi- 
ence so far with the Model 880 and 600 
follow-on, plus its uncertainty over the 
Model 60, leaves it in too precarious a 
position to tackle a supersonic transport 
project on its own 

Spokesmen for other segments of the 
American transport aircraft industry 
agree that no company is in a position 
to tackle alone the entire job of de 
sign and development of a supersonic 
transport. They feel the world market 
is too small and the necessary price 
tag to the airlines too high even if 
the entire market were cornered bv a 
single company 


Cooperative Development 


Cooperative development is one pro 
yosed method now being tried in both 
England and France. But observers 
doubt that any combine of U. S. com 
panies would cooperate on a joint com 
mercial airliner 

Lacking that, the only method s 
to be an outright subsidy for deve 
ment, cither in the form of an order 
for a specific number from the military, 
or in the form of the kind of proposal 
by Convair 


CMs 
lop 


presented 
Anv company would hope for bot! 
to happen hut with the mulitars till 
negotiating for subsonic jects and ap 
parently not eager to commit too much 
f its money for transport anvwa 
fic order from that quart 

far off 
Even if Convair g $ prog 
through, it will still find itself entering 
1966 with a batch of data and flight 
experience on a Mach 2.4 transport 


gets th pr ram 


hich, by its own admission 
ireement among compct 
1 for a superson 
liner nvair will also be facing 
hard fact of several hundred ho 
flight time—certainly including 
Mach 3—on B-70 prototypes bi 
Convair is basing its program on 
hope that progressive development 
through the supersonic range, with mor 
complete understanding of 
lem il the way ilong, wil 
greater advantage than plunging direcths 


into the Mach 3 speed range oe 
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Acceleration 
and high shock 


testing before trigger time, are 
critical to the quality control of 
bomb rack components at Singer- 
Bridgeport. Today high capa- 
bility in engineering, precision 
machining and electro-mechani- 
cal assembly make Singer- 
Bridgeport a prime supplier to 
the military and sub-contractors. 
Test facilities provide the range 
of equipment needed to check 
out components and systems to 
close specifications: acceleration, 
vibration and shock, tempera- 
ture, altitude, humidity, salt spray 
conditions. Military and indus- 
trial procurement alike find both 
quality control and quality pro- 
duction at Singer-Bridgeport 

A comprehensive brochure de- 
scribing these engineering and 
production capabilities is avail- 
able to you on request. cone 


'SINGER-BRIDGEPORT 


A DIVISION OF 
915 Pembroke 


ermark 





ER MANUFACTURING COMPANY 
Bridgeport 8, Conn, 


of THE SINGER MANUFACTURING COMPANY 


HOW FMC’s 

CHEMICAL AND 
MECHANICA 
EXPERIENC 

SOLVES MISSILE 

PROPELLANT PROBLEMS 


Food Machinery and Chemical Corporation, through its 
integrated divisional operation, offers a unique capability 
for the design and production of missile propellant 
handling equipment. 

FMC’s chemical background covers years of research, 
development and production of toxic fuels, including 
high-strength hydrogen peroxide and Dimazine* 
(UDMH). Utilizing this extensive experience, FMC’s 
Ordnance Division has developed many new processes, 
systems, and equipment for use in solving critical prob- 
lems in the handling of missile propellants; among them 
high-accuracy metering equipment, and the Bomarc 
decontamination system. 

For more detailed information on these studies and 
for experienced counsel on missile fueling problems, 
contact FMC, a leading developer and producer of 
chemical propellant compounds and the equipment to 
handle them. 


For further information, write on company letter- 
head to Preliminary Design Engineering Dept., 
FMC Ordnance Division, P.O. Box 367, San Jose, 
Calif. Phone CY press 4-8124, 

to Work 


Putting ideas 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Ordnance Division 
71068 COLEMAN AVENUE, GAN JOGE, CALIF. 





Illustrated below are some of the 
activities of FMC concerned with 
missile propellants and propellant 
handling equipment, which help 
define a few of the problems 
successfully solved by utilizing 
the combination of chemical and 
mechanical engineering talent 
available. 





FMC’s New Liquid Propellant Metering 
System Achieves Accuracy to +0.17 


Mobile metering and contro! unit for fueling liquid propellant missiles. 


The crucial reliability of multistage missiles is influenced by the 
accurate measurement and delivery of liquid propellant to the missile 
tanks. For example 1 small error in fuel weight could adversely 
affect the in-flight performance of the missile, causing possible failure 
of the entire mission 

Food Machinery and Chemical Corporation’s Ordnance Division 
has recently developed a mobile liquid propellant metering and han- 
dling system which promises to solve many missile fueling problems. 
The advantages offered by this unique new system are many 


Accurately measures and records the amount of fuel delivered to 
the missile tanks. Original specifications called for a metering 
accuracy of + 0.2%. Extensive tests, recorded by precision test 
equipment, show that the system is capable of metering and de- 
livering missile propellants with far superior accuracy —to +0.1%. 


Automatically compensates for factors influencing fueling accuracy. 
The fuel is continuously sampled and the flow corrected for 
variations in temperature and density. In addition, the fuel which 
vaporizes in the missile tanks is returned to the system, condensed, 
measured, and an equivalent amount added by the metering unit. 


Adaptable to many different missile fuels. The system is designed 
to handle such storable liquid propellants as hydrazine, nitrogen 
tetroxide, Dimazine UDMH) and nitric acid. 


Economical to manufacture and safe to operate. To reduce devel- 
opment, manufacturing and operating costs, the system makes 
maximum use of standard, interchangeable, and commercially 
available components. The simple and safe design eliminates 
human errors and danger to operating personnel. 


Mobile and compact. Al! metering, pumping and control equipment 
is mounted on a single, portable trailer. The complete unit may 
be easily transported, rapidly positioned, and provides a single 
station for the monitoring of fueling operations. 


The successful development of this mobile metering and handling 
system by the engineering staff of FMC’s Ordnance Division is 
another achievement made possible by utilizing the unique combina- 
tion of chemical and mechanical engineering talent available at Food 
Machinery and Chemica! Corporation. 








THE ABC'S OF CRUSADER POWER 
Fighter for fighter, the Navy's Crusader has logged 
more flight time than any other 1 ,000-plus-mph aircraft 
in U. S. service. Since 1958, this Collier Trophy-win- 
ner has flown the Free World's border-watch from 
Lebanon to Formosa. Over 700 carrier- and land-based 
Crusaders have carricd the markings of Navy and 
Marine Corps squadrons.* This year they are being 
joined by a new Crusader the all-weather F8U-2N 
A missile-firing, radar-packed extension of the basic 


Crusader design, the -2N takes over the Peace Patrol 


at nearly twice the speed of sound! 


CHANCE ee AERONAUTICS 


VOUGHT DIVISIO Noauas. texas 


rese 








SPHERE at Mach 5.53 (left) shows laminar combustion wave (light) and usual shock (dark) wave attached to front surface. Schlieren 
photo was taken in National Bureau of Standards experimental program. Intermittent combustion starting at the front of sphere 
at right moving through hvdrogen-air mixture at Mach 4.90 shows the high freque f the oscillations in clear, shaded bands. 

higher speeds the wave appeared to be 


Supersonic Combustion Probed a strong detonation wave which scp 


; uated into a shock and laminar 
na ¢ ( ndbustion \ 
ombustion wave 


New techmaue for studying iper 
on by photographing the npt n and heating in t ; / 
» 7 iy = ' li n the m | At pressures of 4 and 3 itmospheres, 
' Wpcrsonic THEESSEICS wave inaing oO ( ISS] 

tagnation te tures in the deton: 
le gases has be One set of tests showed t ignation tempcratures | : i 
; UUU ind 
National nw teady around M ( ( 
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idiinal 


tion wave increased by 
7 | 
k and OC respectively due to the missile 
h d if the 
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peed 
| requen of the 
ion was estimated at 800 cps 


intermittent com 





Supersonic Combustion 
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Breguet 941 STOL Prototype Takes Shape 


itgo aircraft, is out of jigs for installation work 
|. Type 941 uses vectored slipstream principle 


Fuselage of Breguet 941, French STOI 
on program aimed at first flight 
to achieve short takeoffs and land 


pT 
turning the slipstream from four tractor propellers 
Company is currently showing 


boprop engines 
issenger-catrying proposal, to prospective airline 
engers, or an alternate of 40 passengers and 882 


driven by Turbomeca Turmo III 
mockup of Type 942. a pres 
customers. Type 942 would 


bers be 7 cu. ft. of cargo, in a fuselage w ross-section of 9.57-ft. diameter. 
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SUPER “T-HP” TEFLON ‘ 
129001-S-L "113" Hose up to 40% : ‘lighter © 






SUPER-T TEFLON 
124001-S-L 


















: —499.312-312-S.4 
112-313-313-S-L 112-342-342-S-L 
MS 28759 Hose Assembly MS 28762 ios Assembly sagt (MIL-H-8795) 
4 MiL-H- Hose Assembly 
plea MIL-H-8794 Hose 





FLEXIBLE FLUID LINE REQUIREMENT 


193-311-311-S-L 
AN-6270 Hose Assembly 
MIL-H-5593 Hose 
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SPECIAL CONFIGURATIONS—shown here 

are a few of the many different configura- 

: tions Stratoflex has supplied to industry. 
J 


(Above hose assemblies conform in every detail to specifications listed.) 











STRATOFLEX offers complete hose assemblies, hose and 

fittings in a wide range of sizes and types, allowing engineers 

exceptional freedom in equipment design. Stratoflex flexible 
hose and fittings are available for most fluid applications 
and for a wide range of pressures. Medium pressure | 
Super-T Teflon* and high pressure Super “’T-HP” Teflon* 


are designed for extreme temperature applications. . 


GET COMPLETE INFORMATION! Write for Stratoflex Aircraft & Missile 
Catalog, Super-T Teflon Bulletin S-3 or Super “T-HP” Teflon Bulletin S-7. 


SF120 " 


TRINOEL 








SALES OFFICES: 

= Atlanta, Chicago 

Cleveland, Dayton 

Detroit, Fort Wayne 

| Fort Worth, Hawthorne 

j Houston, Kansas City 





(J Aj Milwaukee, New York ' 
P.O. Box 10398 © Fort Worth, Texas NC> a lag ni 

Branch Plants: Hawthorne, Cal., Fort Wayne, te. San Seentiena. Seatie 
“Registered in Canada: Stratofiex of Canada, inc. Toronto, Tulsa 
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, 
French Control System 
Monitors Flying Speed 

Approach control system that mon- 
itors the flying speed of an pe sy and 
maintains it at a constant value is be- 
ing developed by Snecma, French na 
tional engine factors 

System is built around throttling the 
turbojet exhaust nozzle to vary thrust as 
required to mamtam constant fight 
peed Expenmental flight tests have 
been made with the delta-winged SI 
212 Durandal 1 prototype light 
weight interceptor, and the Dassault 
Mirage 


now in production for the French aut 


delta-winged interceptor 


forest Powerplants used in both air 
planes were Snecma’s Atar 9 engine 
rated at 13,200 Ib. thrust with after 


burning 


Cambodian Air Force Buys 
Two Alouette Helicopters 


Cambodian air force has pu 
' » Sud SE 3130 Alouette he! 


S ook , ’ 
ans fo Du eight nore tor 


PRODUCTION BRIEFING 





Grumman Aircraft Engineering Corp. 
’ - 1M m Navy mitt 


Federal Electric Corp., 
f Internationa ! 


f Curt 
ver $500,000 in 
d velopment ind 
production of bervilium oxide ceramic 
components for nuclear reactors, in 
cluding components for the Tory II-A 

ramyjct propulsi mn reactor 

Acrojet-Gencral Corp. 
359,000 Army contract for produc- 
f rocket motors for the Hawk 
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These are men you should know 


DELAVAN FUEL INJECTOR SPECIALISTS 


Robert Triplett. Ferguson is General 
M Division, Triplett is General Plant Super 


ire Warr 

of Delavan’'s 

have €q ivan with the men 

fuel injectors to the m tolerances. All designs are cleared with 
Bob Triplett before draw eased for production. You can be sure 
Delavan can manufacture t ector you need. These men and Delavan’'s 


and machines to build 


staff of project and sale are the main reasons leading turbo-jet, 


rocket and APU manufact Delavan 


part of your product, take advantage of 
1 proven ability to deliver aircraft quality 
fications to the address below for obligation 


If fluid metering and aton 
Delavan's specialized exp. 
at high production rates. S¢ 
free recommendations 


DELAVAN 
A lanufacti ung 6 impany 


WEST DES MOINES, IOWA 
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ELECTROSTATIC TAPE camera (left 
tages of magnetic tape and photographic film without certain of their disadvantages for space applications New camera developed by Radio 
Surveillance coverage of earth surface which can be transmitted 


which records images on plastic tape by means of electrostatic charges, combines many of the advan 


Corporation of America, will be used on Nimbus meteorological satellite 
per hour from a reconnaissance satellite is shown at right as a function of desired resolution and available satellite transmitter video band 
width in these curves prepared by Radio Corporation of America’s Astro-Electronics Division. Larger number of ground stations, pet 


mitting longer period of transmission, reduces satellite bandwidth for given coverage 


Nimbus Will Test Electrostatic Camera 


By Philip J. Klass 


7 


Princeton, N. J.—N 


‘ 











Wut 





FIRST READOUT of television test pattern image stored for four days on electrostatic tape, shown left, reveals good detail and halftone 


reproduction. Second readout, shown right, immediately following first shows very slight loss of detail. 
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ELECTROSTATIC TAPE consists of trans 
parent plastic base, coated with thin gold 
layer, then a photoconductor and an insula 


tor which carries charge pattern of image. 


corder combination, according to RCA 
\lthough not required for the NASA 
Nimbu ipphe ition, the clectr 
Ids promise of extremel 
according to Richard Calla 
nag of anal 2 ind video systems 
Astro-Electronics Division. This sug 
ts that the new image-recording 
technique could find use in military 
reconnaissance vehicles 
Wright Air Development Division's 
Reconnaissance Laboratory is actively 
pu hing for de clopment of image r 


echniques which do not use 
conventional silver halide emulsion 
which ar ulnerable to radiation from 
Van Allen belts and nuclear explosions 
AW Aug. 1, p. 72 
The factor which limits the resolu- 
n of the clectrostatic camera 1s not 
grain of the recording medium, as 
with conventional photographic 
the minimum obtain- 
of the electron beam 


to read out the tored 


rimental models of the new type 
c been constructed to test 
ple and a fully operational 
expected to be available within 

month 

strengthened version, suitable for 


) 
itellite use, with resolution 


that obtainable with pho 
uld be built bv the 
if RCA got the go- 
iccording to Barton Kreu 


ice president and general manager 
if Astro-Flectronics 


How It Operates 

Although RCA’s clectrostatic camera 
ind General Electric's new thermoplas 
tic recording technique (AW Jan. 15, 
p 87) both use plastic tape as the 
ding medium, the two techniques 
irc fundamentally different 

GE's thermoplastic recording uses 
plastic tape coated with transparent 
onducting film on top of which is a 
4-mil-thick laver of a thermoplastic film 
Information is stored on the three 
laver film by means of an electron gun 
which produces a varving pattern of 
charge. The film then is subjected to 
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COMPARATIVE DETAIL that can be obtained with two different optical resolutions is 
shown in these photographs of Newark International Airport. Photo above has resolution 
of 85 ft. per optical pair, while that below is 8.8 ft./optical pair. Photographs were made 
using a simulator developed by Radio Corporation of America which permits optical photo 


to be viewed with a wide range of resolutions 














high-temperature, hermetically sealed 
solenoid by Barber-Colman . . . 
operates 1000 hr at 1000°F 


Here is an entirely new, hermetically sealed solenoid that may open up 
many important new design avenues for you. Rated for twice the life of pre 
vious models, this Barber-Colman unit can be used with electromechanical 
devices operating at temperatures previously nonaccessible. A special ce 
helps achieve a 
Priced 


substantially lower than present nonhermetic units on the market, this 


ramic protective coating, which will withstand 1600°P, 
guaranteed life rating of 1000 hours at 1000°F for this solenoid. 


advanced solenoid can also help you build favorable economic as well as 
Consult the Barber-Colman engi- 
. Dayton 

Rockford 


operating advantages into your designs 
Baltimore . .. Boston . 
. Montreal New York .. 
. Winter Park, Florida. 


neering sales office nearest you 
Fort Worth . Los Angeles 
. San Diego . . . Seattle 


oe Re) 
[oe)8) 28) 
LEADS 

3) 


CHARACTERISTICS 


Operating temperature 
to 1000°F 


Plunger travel—.O2O0 


Average output force at 
8 watts & 1000°F—1.5 Ib 


Average output force at 
100 watts & 1000°F—2.7 Ib 


Weight—.28 Ib 


Meets requirements 
MIiL-E-5272C 


DE-ENERGIZED 
MAXIMUM 
STROKE—0.02” 


12° DIA. MTG. HOLE 
(6 EQUALLY SPACED) 


BARBER-COLMAN COMPANY 


DEPT. K, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


AIRCRAFT AND MISSILE PRODUCTS: AIR VALVES, ELECTROMECHANICA! 
ACTUATORS. TEMPERATURE CONTROL SYSTEMS, POSITIONING SYSTEMS. SOLENO/DS 


TRANSOUCERS AND THERMOSTATS. SPECIAL GROUND TEST EQUIPMENT 





THE MARK OF QUALITY 


BARBER 
COLMAN 











RI heating which causes the thermo 
plastic film to be deformed physically in 
i pattern corresponding to the charge 
pattern, after which the thermoplastic 
hardens. The stored image can then 
be viewed by running the film through 
a projector.) 

The recording medium for the RCA 
electrostatic camera is a four-laver tape 
Ihe base consists of optically trans 
parent Mylar, called Cronar, measuring 
60 to 125 microns thick. (See sketch.) 
Atop the Cronar is deposited an ultra 
thin film of gold, about 0.01 micron 
thick, which serves as a conductor 
Atop the gold is a thin film of photo 
conductive material, such as antimony 
trisulfide—also used in commercial TV 
videcon tubes. Finally there is a thin 
coating of insulating polystvrene, about 
0.6 micron thick. Along cach edge of 
the four-layer tape is a metal conduct 
ing strip which makes contact with th 
thin gold film. These metal strips also 
serve as spacers when tape is on a reel 
to prevent adjacent lavers of tape from 
making contact with one another 

lo record on the tape, a broad clec 
tron beam floods the entire surface of 
the polystyrene insulator, building up 
1 voltage potential (charge) between it 
surface and the gold conducting laver 
ind the metal conducting strips along 
the edges) 

Simultaneously a conventional opti 
il lens-imaging svstem projects the de 
red image on the transparent Cronat 

See sketch.) The light areas of 
mage pa through the Cron 


f 
ind al 


through the ultra-thin 


gold film which is opt lly transparet 

to fall upon the antimony trisulfid 
photoconductor Those portions of the 
ph sttoconductor that are iluminated by 


| 
the ima become conductive, allow 


gC 
ng the charge on the polystvrene in 


s 


sulator to drain off to the gold con 


iucting laver and the metal conducting 
trips. Those areas of the semiconduc 
or which are not illuminated remain 
non-conducting and over these areas 
the charge on the polystyrene insulator 
remains 

For those portions of the image that 
ire gray-scale (neither white nor black), 
the photoconductor film will become 
partially conducting, causing a reduc 
tion but not a complete loss of charge 
on the polystyrene film 

The net effect of the process is to 
create a pattern of electrostatic charge 
icross the surface of the polystvrene in 
sulator which is a duplicate of the 
white, black and gray areas of the orig 
inal image. With proper design and 
choice of materials, the charged pattern 
will remain for many weeks, RCA main 
tains 

he tape is then advanced to another 
frame and the whole process is repeated 
to record another picture. Readout of 
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EYE TEST 
FOR RADAR 


B&L optical-electronic-mechanical capabilities 
assure accuracy in missile tracking system 


The strength of our missile defense program depends 
in part on extreme accuracy of radar tracking. 


Bausch & Lomb has developed a camera lens 

for boresighting a radar antenna—in essence, this lens 
checks the performance of radar just as one’s 

vision is checked in an eye examination. 


Accuracy of this lens system easily meets the most 
extreme requirements. 


The same skills that made possible this missile track 
radar camera lens are available to assist on your project. 
Write us for full details. Bausch & Lomb Incorporated, 
Military Products Division, 82111 Bausch St., 

Rochester 2, N. Y. 


BAUSCH & LOMB 
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This is systems capability 





The Columbus Division of North American 
Aviation is one of the most complete 
centers of advanced systems technology in 
the world. Much of the progress in our mod- 
ern technology was pioneered in the exten- 
sive facilities operated by the Columbus 
Division. Here practical production evolves 
swiftly from original concepts. Economy 
through efficiency is the constant theme. This 
is true systems management capability... 
this is the Columbus Division. 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. + 





RESEARCH AND DEVELOPMENT. Cryogenics research 
at Columbus led to the development of liquid oxy- 
gen systems for aircraft. Now one cubic-foot of 
LOX can replace 862 cubic feet of gaseous oxygen. 


GROUND LEVEL ESCAPE. The first successful rocket-cata- 
pulted ground-level escape system was developed by 
Columbus. In case of emergency it is equally effective 
on the ground or in the air...at landing or jet speeds. 





the stored image can be made imme- 
diately or the tape can be reeled up and 
readout made at some later time 

I'o convert the electrostatic image on 
the tape into electrical signals which 

n be transmitted back to earth, the 
tape is moved into position in front of 
in electron beam This one must be 
tightly focused for optimum resolu 
tion, in contrast to the flood beam used 
to produce the initial charge on the 
polystyrene surface 

The readout beam is caused to scan 
the surface of the polystyrene insulator 
by conventional electromagnetic 1 
clectrostatic) deflection plates. As the 
clectron beam contacts each spot size 
area, the amount of beam current that 
flows at that instant will be inversel\ 
proportional to the electrostatic charg 
level of that area and therefore directh 
proportional to the light intensity of 
the original image at that point 

Ihe readout of the image by the 
finely focused clectron beam results in 
ome loss of charge differential between 


light and dark areas of the original im- 








ig 
In a demonstration for AviaTion 


Week, an image that was recorded six 
hours earlicr was read out four times be 
fore there was significant loss of detail 

To erase the electrostatically stored 
image, the entire polystvrene insulator 
surface is illuminated by a flood-tvp« 
electron beam which equalizes the 


NEW TARGET MISSILE. Two missiles in one, this unique target missile car charge across the entire surface 


out either high or low level missions equally well. It performs from subs Perf 
through Mach 2 speeds, and from ground level to 60,000 feet. Under development a 


for the Army by the Columbus Division, it is rocket launched, ramjet px Che halftone rendition of the electro- 


static tape camera is equal to that 
obtainable from conventional TV vide 
con cameras, according to RCA scien- 
tists 


The quantum efficiency of the semi- 
about 





conductor photoconductor is 
50%, making it comparable to photo- 
graphic films in sensitivity 

A peak highlight exposure of 0.01 
foot candles per second is adequate for 
photographing a standard I'V test pat 
tern, according to RCA. With the 
use of electronic image intensifving 
techniques, now under investigation 
here, the electrostatic tape camera could 
operate at light levels only 1/1,000th 
is high. A three-stage image intensi- 
fier could cut required light level by a 
factor of perhaps 50,000:1, RCA be- 
heves. 

The most significant factor in deter- 
mining the resolution obtainable with 
the new electrostatic tape camera 1s 
the spot size of the readout electron 
beam. Considerable effort is under way 
it RCA in developing techniques for 

THE BIG “EAR.” The world’s largest radio telescope reflector, 600 feet in diameter ss ps. et same porphin ae 
and more than seven acres in area, is being built by the Columbus Division { ising technique is to use a magnetically 
,a ww ane “s ' shielded cathode 
the U.S. Naval Radio Research Station in Sugar Grove, West Virginia. The 1 ie } 
foot thick movable reflector will have a potential range of billions of light , : Company scientists here are — 
ent that within several vears it will be 
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~ ROLLS-ROYCE POWER FOR AIRCRAFT 
BUILT IN NORTH AMERICA 


BOEING 
707/420 


CONWAY 
BY-PASS TURBO JET 





DOUGLAS 
DC-8/40 
CONWAY 
BY-PASS TURBO JET 


i Ai it cnn cantly 


CANADAIR 
FORTY FOUR 
TYNE PROP-JET 


i 

4 

i 
/ 

4 | 


GRUMMAN 
GULFSTREAM 
DART PROP-JET 


FAIRCHILD 
F-27 


DART PROP-JET 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST LAURENT, MONTREAL 9. PQ 
ROLLS-ROYCE LIMITED + DERBY + ENGLAND AE®O ENGINES * MOTOR CARS © DIESEL AND GASOLINE ENGINES + ROCKET MOTORS * NUCLEAR PROPULSION 
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Now 2 to 3’ 
week delivery 
‘on popular 

BUORD items... 


ae 


+ - 


Datacom Control-Display Link 


Control-display link, called Datacom, between a data processing system and its input 
devices, displays input-output in alpha-numeric form on cathode ray tube for ins; 
by human operator before transmittal to machine or readout devices. Operate 
approve, edit or correct any of the displayed information before authorizing its 
Datacom includes magnetic storag« 
3,072 bits for storing information 
3,600 charact 


to data processing system or readout devices 
built into desk pedestal, with capacity of i 
Datacom can send and receive data at approximately 


imspection 
Electronics Division, Culver City, Calif 


second. Manufacturer; The Electrada Corp 


possible to produce electrostatic tap brights r darknes 

DIC IM analyzing 

resolution of about te photos if 
this 


pe obtainable with con rT nN 


came that mm match the limiting 
1 | } 

ru opti Li 
most 


rraphic film ontrol 


and in production 
quantities! 


Mark 7 Mod 0 Size 15 Servo f 
Mark 7 Mod | : 
Mark 12 Mod t 
Mark 12 Mod | ize 15 Mot >né f 
Motor Generator 
f 


Mark 16 \ 2 
1O 8 


Mark 16 5 Votor Generat 
tor circuits) 
The addition of our second factory 
means delivery in six to twelve weeks 
on many other G-M Servo Motors 
amd Motor Generators as well; sizes 
8 to 18, including other BuOrd items. 


} 


NOW WG 


tcc hn que ‘ 


_ 
| 


ated 


tape 


| that encou upon obtan ; ‘ 

mintion, to delet: os oe (- Servo Motor 
nterpretabilits } } , ' I i i 

! : G-M LABORATORIES INC 

f the picture 4328 N. Knox Avenve - Chicago 4! 


more detail, or to outline arcas of eq ral 
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Somewhere North of Baffin Bay 


The Arctic is almost as silent and lifeless as an 


ice-cube. But, deep inside it, these 400-foot long 
missile-detection antennas will guard the life of 
our country. 





anv 





ai - 


: _ 


A eid A. Tm 


They're part of a Ballistic Missile Early Warning 
System (BMEWS). Officially, you'd call them surveil- 
lance radar antennas. Yet, they look like over-sized 
baseball mitts. That web-like framework can detect 
(or spot) a far-off missile darting through the shiver- 
ing Arctic sky, and rifle its speed and direction to any 
of our military bases in seconds. 

Up here, weather is a constant battle. Arctic storms 
slam into the 163-foot high antennas, and rake icy 
fingers back and forth over the mesh-faced structures 
But they'll stand for years. The D. S. Kennedy Com- 
pany, builders, made certain of that by weaving foot 
after foot of USS National Seamless Mechanical Tub- 


iat a  : se _". 
Ws ae 








semen as - ' 








ing into every antenna. 

USS National Seamless Mechanical Tubing is an 
ideal load-carrying member, because it resists bend 
ing stresses in all directions and gives you a superior 
cross section. It absorbs and localizes shock. And 
for a given size and weight, the tubular form with- 
stands more load than other sections. 

USS National Seamless Mechanical Tubing also 
fabricates easily into parts. It's stocked by National 
Tube Distributors all over the country. They will 
gladly show you how to use USS National Mechanical 
Tubing in your next application. See your National 
Tube Distributor. USS and National are registered trademarks 


4s 
in Wak * oo 
of bebiks deb bh L dkioummmnt am 


National Tube 
Division of 
United States Steel 


bia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
tates Stee! Supply Division 
ted States Stee! Export Company, New York 














GET THE EXTRA SPACE SAVINGS - GET THE EXTRA RELIABILITY 


Exclusive Characteristics of these KLIxoN "Circuit Breakers 


06760 Characte 
Three Phase 
(MS24548 


ai type 


Miniature 


Weight 


7274-2 
Micro-Minia 


- se od ue The D6760 three-phase breaker provides 
one button, one case, no mechanical linkage 


mance. Fast t 
sponse provide 
protection for lo 


ganged 


Craft, radi and electron 
gear 


Write for complete 
KLIXON Preci 
sion Circuit 
Breaker Catalog 


Optional featu 


t 


; This breaker and the 
= advantages in weight and space savings 


28 VDC 
all ratings ur 
adhe A Min. AC ruot re cape ty 
5 amps. rupture capacity to & x 1500 am de, 120 VAC 
amps., 120 VAC on ( ) 400 cps 2500 amps. le 
% to 1% amps. vali 120 VAC, 400 cps. 

and 2-5 amps. 80 


rupture 


% to 5 amps 60 amps 
balanced load: 105% 
unbalanced load 
two phases — 100% 
one phase — 145% 


115% min 
145% max 
, . ‘ 3 balanced load: 10 t 
vv. x ‘ 
2 to 20 se t 5 6 sec 
. 8 ibs. — open 
5 ibs. open and reset 1? ihe 1$ he — coset 
25 G's 
Procedure 1, MiL-E-5272 


except 5G level for 5 amp 
rating 


35 G's 


10 G's to 2000 cps 


0.9 oz 8 oz. approx 
Available in 2 - hole 
(D6760-4) or 4 - hole 
(D6760-1) mounting 


Avasiable with specia 
locking terminals 
(7280-45) 


Available with aux. contro! 
circuit (7274-4) 


extra reliability because it is internally 
There is none other like it 
offering extra 


80-2 and 7274-2 are the smallest available 


*Trademark of Texas Instruments Incorporated 


<~ TLEXAS INSTRUMENTS 
INCORPORATED 


METALS @ CONTROLS DIVISION 
2811 FOREST STREET ° ATTLEBORO, Mase 


VISIT OUR BOOTHS AT THE AIRCRAFT ELECTRICAL SOCIETY SHOWS AT SAN DIEGO AND LOS ANGELES. 
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Data Processing Advances in West Europe 


Washington—Digital computer tech- 
nology in the United States, sparked 
by large U.S. military funding te de- 
fense purposes, is several years ahead 
of data processing in Western Europe. 
But West European scientists are do- 
ing excellent work in computer theory 
and concepts, and their industry is 
mushrooming as it has in the US. 

This is the appraisal of fsaac L. 
Auerbach, top computer specialist who 
has just completed a seven-week survey 
tour of West European computer la- 
boratories and facilities under the spon- 
sorship of the Office of Naval Research 
Auerbach, who heads a computer- 
datamation engineering firm bearing his 
name, did not visit Russia during this 
trip. 


Progress Report 

Auerbach ranks Britain second to the 
U.S. at present in the status of its 
computer technology, bu’ expects Rus- 
sia will be number two within five vears 
Germany and Japan also are moving 
up fast, he savs 

Auerbach cites reports that the Red 
Chinese continue to astound the Rus 
sians with their speedy development 
of computer technology. One vear after 


Red Chinese scientists visit 
for a look at the Soviet Be 
computer, they had construct: 
improved version, Auerbach 
“The area of information 
is vitally important to ever 
Auerbach says. “There is 
that the quantity of a cor 
formation processing systems 
an index of its economic pr 
for example, kilowatt hours 
power or tons of steel it prod 
Research in pattern recognit nd 
self-learning machines is und n 
many West European countri is in 
the U.S., Auerbach report Among 
the more interesting program 
Auerbach were the following 
¢ Alphanumeric character recognition, 
using novel technique which 
imperfections in the characte 
tions from the idealized charact 
investigation at | 
Karlsruhe, Gern 


nace 


is under 
Hochschule 
of 19 measurements 
moved around 
suficient to 
Pechnique 1s ba 


acter 1S 
matrix are 
character 


ciph of re 


uring < haract 


} 


the potential gradients its 


duces 


® Technishe Hoschule Vienna is ex- 
perimenting with magnetic cores to 
attempt simulation of conditioned re- 
flexes. 

¢Solartron Electronic Group, Ltd., 
Britain, has developed a device capable 
of reading fixed type face characters at 
a rate of 240 per second, and rate can 
be increased up to 3,000 per second, 
Auerbach was told. 


Storage-Memory 

The University of Manchester, Bri- 
tain, has developed a new type of fixed 
high-speed memory for storage of read- 
in commands and sub-routines. It is 
similar in operation to ferrite core 
memory, except that it uses solid rods 
which eliminate the costly and difficult 
task of threading tiny cores. The 
memory consists of a large piece of 
metal mesh, resembling a window 
screen, with ferrite rods and flux-return 
rods placed in the holes between the 
wires. One unit which Auerbach saw, 
measuring approximately 3 x 8 ft., 
stores 8,192 words with an access time 
of less than 0.2 microsecond and cycle 
time of less than 0.4 microsecond. 
Memory will be used in University of 
Manchester's MUSE computer and the 








the following 


>» GREAT BRITAIN: 


© Ferranti, Ltd.; Mark 1, Pegasus I, 
Argus, Sirius, Atlas, Orion and Apollo. 


System 


@ University of Manchester: Muse. 


>» FRANCE: 


300 DP 


500, CAB 3030, SEA 3000 SEA 3900. 


>» WEST GERMANY: 


@ Siemens & Halske: 2002. 


Major computer manufacturers and laboratories in West 
Europe, and the names/designations of computers they produced 


or now have in development, cited by Isaac I 


© LEO Computers, Ltd.: LEO I, I and Il 


® Elliott Bros.: 402, 405, 802, 803 and 503. 

@ EMI Electronics, Ltd.;: EMIDEC 1100, 2400 

@ International Computers and Tabulators, Ltd.: 1202, 1301. 
@ Standard Telephone & Cables: STANTEC Zebra, STANTEC 


® Solartron Electronic Group, Ltd.: Minispace, Space 30 
@ English Electric Co., Ltd.: Ace. Deuce 


© Compagnie des Machines Bull: Gamma 3, Gamma 60 and 
® Societe D’Electronique et D!Automatisme (S.E.A.) 


@ Societe Nouvelle D'Electronique (S.N.E.): KL-901. 


© Zuse: 7 7-23 
@ Max-P! k-In 
@ Techn 
® Techn 


Auerbach, include 


P ITALY 


@ Olivett 
Mercury, Perseus, @ Universit 
> SWITZERI 


© Swiss | 


> THE NI 
oN. V. ! 
en. V. I 1s 
@ Mathe: 

> SWEDEN 


e Facit: BESK 
e Aktiebo th 
e@ Swedish B 
CAB 

> DENMARK 


@ Regnece: en 
P AUSTRIA 


@ Technis 


AND 
Institute of Technology: ERMETH. 


rologica 
Pascal, Stevin, Mona Lisa. 
h Centrum: Armac, Ferta. 


EDB-2 
Nyman (A.B.N.): Wegematic 1000. 
| for Computing Machinery: Besk. 


West European Computers 


731. 

titut fue Physik Munich: G-3. 
Hochschule Munchen: PERM. 
Hochschule Darmstadt: DERA. 


EA 9003, ELEA 6001. 
t Pisa CEP. 


PTHERLANDS: 


X-1. 


Dask, Gier. 


Hoschule Vienna: Mailuefterl. (English transla- 


1g breeze,” a spoofing commentary on the 
| and capacity compared with the U. S. “Whitl- 
originally developed for air defense problems.) 


tion M 


machine 


e Telefunken: TR-4, TR-5. 
@ Olympia Werke: Omega. 


@ Standard Elektrik Lorenz: ER-56. wind’ 


con 
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The missile follows a ballistic trajectory, shedding its rocket 
1 airframe before water entry. When the payload 


harts the sub’s course, range motor and 
issile launcher. Upon com- is a torpedo, a parachute-blossoms in flight to slow the 
missiles plunge into waters near the target 


Within seconds after detecting an enemy submarine, a ship- 


* board computer automatically 
and speed then aims the 
mand, a rocket-propelled ballistic missile is fired 





Swift and precise 
sequential control of 
Honeywell’s ASROC 
provides the first 
long-range anti- 
submarine weapon 


From initial sonar detection through 

firing and ultimate target contact, ASROC’s 
automatic system delivers an unerringly 
destructive missile from thousands of 
yards away—all in a matter of seconds! 


Dev t of ASROC started with an idea and tens of 
the f unanswered questions. Hoping to find the 
ans e Bureau of Naval Weapons gave Honeywell 
tractor, the responsibility of designing, de- 

ting and producing the entire system under 

tion of the Naval Ordnance Test Station 


ROC concept was based on present knowledge 

« program was initiated, but it remained for 

t programs, carried out by the Navy-Honey- 
elop ASROC from idea co hardware. 


€ program, prototype missiles were test fired 
from moving platforms at the Naval Ord- 
Station to obtain aerodynamic research infor- 
sineers measured, recorded and computed 
stances for <hrust termination, airframe sep- 
payload impacts. 


stic information was obtained from dummy 
| into the water from a test stand and dropped 
es into a hydrophone range. Calculations on 
rodynamic stability and depth-time ratios 
lesign. Throughout the development pro- 

an 200 test firings were conducted 


§ an integrated weapon system consisting 
water sonar detection device, an electronic 

trol computer, a missile launcher, the 
cs and all necessary training equipment. 


es of 14 Honeywell divisions are available for 
f any complex control problems of missile 
tems and components. If you have a prob 
esign of systems or components, call or write 
Military Products Group, Minneapolis 8 
unada, write: Honeywell Controls, Limited, 
Avenue, Leaside, Toronto 17, Canada, 


After hitting the water, the ASROC torpedo becomes acti- H II 
3. vated by the energizing of a sea-water battery. Then, the oneywe 


missile begins an acoustical homing search from which it 


locks onto US target and pursues it to destruction. is | P 
i noduitts- Croup 


81 
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The Task — Provide celestial accuracy for massive sensing devices. 
The Solution Hydrostatic bearings for smooth, rigid, 
“*frictionless”’ support. 


In Polaris submarines and other military applications, these 
hydrostatic bearings, developed by Nortronics, are particularly suited to 
virtually frictionless support of a large structure, which can be 
positioned accurately by a servo system with no unevenness, runoui or 
binding — yet extremely stiff under applied loads. 


A NOTE FOR TALENTED ENGINEERS: 

We invite your inquiry as to important positions at Nortronics’ 
Precision Products Department. Excellent salaries for qualified men 
in both our Systems and Component Groups. 


Contact E. P. Reardon 
PRECISION PRODUCTS DEPARTMENT 
NORTRONICS = 3°22 
Field Offices 
A D é e's f Highway #46 2<86 Huntington Drive 
lviSion Oo Teterboro, New Jersey San Marino, California 


NORTHROP CORPORATION wwictessrouck Heights 871-0 TWX-Athonbra 9010-0 








indicator 


Secondary 

extreme vibra- 

tion lock 

Proven Hartwell Permanent 


trigger action Gripwel! 
lock handie 


20° free travel 

for gripping Keeper 
designed 

Boss for optional for easy 

bar handie sealing 


- 


Ye” take-up - 6 to 1 mechanical advantage 


GRIPWELL” ELECTRONIC CHASSIS LATCH 
A handsome, strong and durable handle latch to 
fasten “plug-in” type electronic chassis, providing 
for positive ejection and injection of the chassis 
and allowing an eight to one mechanical advan 
tage, with a total one-half inch take up 





- tell permaesies ae Write 
. . 7 today for 
Boeing Antenna Design Models complete information 
Steerable antenna for radio astronomy, scaled down from a 200-ft. diameter, is checked b THE HARTWELL CORPORATION 
Bocing engineer-designers. At left is model of an 80-ft. radio! truss antenna fer 9035 VENICE BOULEVARD, LOS ANGELES 34. CALIF 
2 > ied . . » Kf). . » Ors Offices 
satellite tracking. At center is another model of an 80-ft. satellite tracker, and Chicago * Ft. Werth © Shenae eheitie Cini 
center is corner section of a rotating radar surveillance antenna. 











Atlas being built by Ferranti, Ltd 

Che Atlas will have a storage capacity 
of one million words, half of it pro- 
vided by the ferrite rod matrix, the 
other half by magnetic drum. Inter- 
esting feature of the machine will b« 
its ability to “learn” which clements 
in the rod matrix are not being used 
during any portion of the problem and 
to automatically transfer this informa 
tion to a magnetic drum to make room 
in the matrix for other more frequently 
used commands 


Wired Core Storage 


Auerbach found considerably more 
interest im and use of wired core and 
coincident memory storage in West 
Europe than in the U.S. In The Nether 
lands, N. V. Electrologica has devel- 
oped a novel machine 3 mechanized 
wiring of tiny ferrite cores. Machine 
operates under control of a punched : ‘Poca ; ASE : 
tape program. This new amplifier assembly consists of an input mechanical 

Moderate-cost, large capacity, ran- modulator, a high gain AC amplifier and an electrical demodulator 
dom access tape unit is being developed output. With associated Kearfott network assemblies D4818 or 
by Standard Elektrik Lorenz of West D4819, this assembly functions as a DC operational amplifier 
Germany, for handling air passenger with a gain in the range of | to 10 — with an accuracy of +-0.02%. 
reservations of British European Air The amplifier is also capable of delivering 10 volts DC 


ways and Air France. The memory, to any load in excess of 5000 ohms 
called the K-10, employs 10 tape 


handler bins in which magnetic tape is 

stored. The K-10 bears some resem- KEARFOTT DIVISION GENERAL PRECISION. INC. 
blance to an older Burroughs device. Little Fats, New Jersey _ Other Divisrons GPL. Librascope. Link 

Each bin holds about 328 ft. of tape, 

each capable of storing three millon 
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eotel aa} -t- Voi Moi a’ fete [7 a] fo 
cooling systems 

\ 
fel. infrared, 


electronics, or 


New AiResearch system delivers nitrogen in liquid form 


from storage system to cooling area 


equiring cryoger ooling no longer need be The complete system ine 


owances made for bulky expanders or adiacent pressure and low é liquid transier tube and c« 


adapter The syster 
sfers the coolant in liquid It can be us 


operated without external 


pace or 
re away. The liquefied gas units and « 


flexible tube v h car addition of 


ns tecause the storage AiResear 


limitations ¢ »overce ryvog 


simplified utilizing he 


systems for ro G operatio 


. Please direc t inquiries to Los 


CORPOR | Tice 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 


ingeles 


Systems and Components for AIRCRAFT. MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 











decimal digits, with an average access 
time of 10 sec. The device can read PROBLEMATICAL RECREATIONS 40 
out or write in simultaneously on four 
tapes. The unit will sell for less than 
$18,000, Auerbach was told. 





Thin Film Memory 


In West European laboratories, as in 
the US., there is considerable effort A college president, a professor, an instructor. and a janitor are 
in ~~ film storage International Busi- named Mr. Brown, Mr. G Mr. White. and Mr. Black. but not 
7, SS ; = gee 5 vente: ore es respectively. Four studen th the same names will be designated 
7 $C% ‘ , 
a oe a een, ae Cae here as Brown, Green, W nd Black. The student with the same 
field. Their finding that thin films have ' , 
; name as professor belong Black's fraternity. Mr. Green’s daugh- 
an intrinsic ferromagnetic resonance of 
bout 1,000 me. suggests that the fast- ter-in-law lives in Philadelphia. The father of one of the students 
est access time available with thin films always confuses White wit n in class, but is not absent-minded 
will be of the order of 0.1 microsecond. The janitor’s wife has nev n Mr. Black. Mr. White is the instruc- 
unless thev are ope rated as parametric tor’s father-in-law and h randchildren. The president's oldest 
amplifiers. IBM Laboratories studies son is seven. What are the s of the president. professor, instruc- 
indicate that the magnetic domains lock tor, and janitor? Contributed by a Recreationer 


onto impurities in the crystal as they 
advance along the film For information on cus magnetic recording heads, write to 


New material for thin films, called Westrex Recording Equi; nt Dept., Westrex Corporation, 6601 
Gyra Alloy, developed by Britain's In- Romaine Street, Hollyw 8. Calif 
ternational Computers and ‘Tabulators, 
Ltd. (ICT), reportedly cases the prob 
lem of thin film reproducibility. Thin 


film storage matrix made with the new 
alloy has demonstrated access times of un 36 and that of the two at a distance 


tens of nanoseconds, Auerbach was told of four feet by the numb: 6. Thus the disturbance made by the 
However, Auerbach expressed the two E.E.s would be 1' 4s intense as that of the three M.E.s. 


view that considerably more research is LITTON INDUSTRIES 


required before thin film memories . : 
reach the stage that they can be eco Beverly Hills, California 


nomically produced in large arrays 


ANSWER TO LAST WEEK xOBLEM: Since the intensity of sound 
diminishes as the square he distance from the source, the inten- 
sity of the sound made bi three noise makers six feet away may 

















- FILTER CENTER 7 


Important new developments in 
power tubes and semiconductor devices 
and techniques reported at the recent 
National Electron Devices Meeting in 
Washington include the following 





> High Power Traveling Wave Tube— 
\ traveling wave tube which produces 
peak power of more than 4.0 megawatts 
and average power of 8.0 kw. at S-band, 
with cfhciencies as high as 47% and 
power bandwidth of more than 14%, 
was described by John Ruetz of Varian 


ii - QUADRATURE 

> Helix Parametric Amplificr—New i P| 

type of parametric amplifier which uses 

a helix as a slow-wave distributed inter REJECTION CIR | 


action structure and employs variabl 


capacitance semiconductor diodes 
which are distributively coupled to the 





Kearfott’s quadrature rejection circuit is designed to operate from a pre-amplifier or gain controlled 
elie wee Aeoteieed Sn iet S Otasitie amplifier into a transistor servo amplifier This small, light and rugged device rejects the com- 
ind K. K. N. Chang of Radio Corpora ponent of the input wave which is 90° from the reference input. The component of the input sine 
ins of Ameosion be ACA. scientists wave which is in-phase with the reference will produce a square wave whose magnitude is pro- 
, bed hel é bei portional to load and magnitude of in-phase signal. Kearfott’s high-performance rejection circuit 
GESCHIDEE 8 MERIBTUTE ENE POTACtrN is designed to accept an input signa! up to 6 volts (rms); assuming a signal input of 0.15 to 4.0 


implifier, we ighing less than 6 oz volts, the rejection ratio will be 50:1 
which provides 15 db. gain across a 


10% bandwidth in high L-band using a 
pump frequency that 1s less than twice KEARFOTT DIVISION CGP) GENERAL PRECISION. INC. 


the input signal frequency. Gains of Little Falls, New Jersey Other Drvisions GPL. Librascope. Link 
more than 30 db. have been obtained 
over narrow bandwidths in the fre- 
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TO PREDICT 


: rely on the dynamic analysis 
capabilities of Allied Research. 


Considerable accomplishments in vibration research 
and engineering assure reliable prediction of the shock 
and behavior of complex systems and sub-assemblies 
— before model construction is undertaken. Dynamic 
analysis pinpoints potential problems in the design 
stage. Necessary design modifications can then be 
made before the prototype is built — at substantial 
savings in time and money. 


At Allied Research, dynamic analysis considers 
every facet of the system or assembly to be produced. 
This includes an examination of structural character- 
istics, studies covering the nature of vibration inputs, 
determination of resonant frequencies under every 


7 
On BEHAVIOR 


operation, and prediction of vibratory stresses and the 
system's susceptibility to fatigue from repeated ac- 
celerations. Analytic techniques and evaluations of 
dynamic models enable Allied Research engineers and 
designers to effect prompt detection and correction 
of trouble spots 


Investigate Allied Research's broad capabilities in 
vibration research and development — analysis, de- 
sign, testing and equipment manufacturing. Write today 
for advice and assistance on specific problem areas. 


Allied Research offers immediate key career opportunities 
in 10 technological fields to scientists and engineers. For 
full information, forward your resume in complete confi- 
dence. A booklet describing Allied Research facilities and 
capabilities is also available on request 


ALLIED RESEARCH ASSOCIATES, INC. 


43 LEON STREET, BOSTON 15, MASSACHUSETTS + GARRISON 7-2434 
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Infrared Lens Material 


New infrared lens material, Irtran-2, passes 


70% ot energy in the 24 to 10 micron wave 
length region, with virtually no scattering 
in the 3 to 9 micron region, according to 
manufacturer, Refractive index 
2.25. Material can be formed and polished 
to a maximum diameter of 64 in. and thick 
ness of 1 in. Manufacturer: Eastman Kodak 


Co., Rochester 4, N. Y. 


averages 





bands of 2,200-2,300 mc. and 
000 me. Terminal noise figures 

yw as 4.5 db. have been measur 
Maximum gain is stable over wide 
f pump power When pump 

urned off, there is Ipprox 
db. insertion loss between 


ies 
mutput terminals 


> Thermo-Electric Cooled Par-Amp— 
Exc ce temperature of diodes us 
mpuhers can gninh 


lecreased with a modest amount 


ing below room temperature 
f simple thermoelectric 
ccording to Michivuki Uenoh 
ybert Ni Wolfe if Bel) | 
p orics The auth 
parametnc ampiiher 


BTL, which us 


th tell 


) 


we bismut iv] 
refrigeration unit 
g the diodes "Excess noise 
perature was cut from normal 17 
room temperature to 114K and further 
improvement should be possible 


> Microsecond Response Electro- 
luminescence—W estinghouse Electr 
J. KE. Johnson reported that clectro 
luminescent cells using plastic-em 
bedded powder phosphor can be 
d to high intensity within one 
rosecond if the exciting burst of 
energy has a d.c. component equal 
to one-half the ax peak-to-peak volt 
age. Decay time is about seven micro 
seconds. Rate of rise of clectrolumines 
cent brightness varies with the reps 
tition rate of the a.c. burst, and us 
of a square-wave gives higher total 
light output than does a sine wave 


Johnson reported. Measurements have 
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HOW EECo’S ALL-STAR LINEUP 
OF TIME CODE GENERATORS 
WINS ON EVERY POINT 


Look at these unparalleled advantages 
offered by EECo Time Code Generators! 
Frequency stability, 3 parts in 10°, based 
on extremely stable crystal oscillator. 
100% plug-in circuits to keep generator 
working for you day in and day out. Emit- 
ter-follower low-impedance outputs for 
long-distance transmission. Wider operat- 
ing-temperature stability. Operable from 
aircraft power. Provision for external fre- 
quency standard. Human-engineered. 
Check it all out and you must choose EECo! 


‘ly 


ZA-801 BCD OUTPUT (24-BIT) 
Time-of-day code output (24-hour 
cling) and any 2 of 8 pulse rates. * 


ZA-803 ACO OUTPUT (20-BIT) 5 


ZA-810 100 PPS CODE (36-BIT) 

ZA-810-M1 IRIG TYPE C (23-BIT 2-PPS CODE) 
Day-of-year plus time-of-day. Proposed Inter- 
Range Instrumentation Group formats. ZA-810 
used by NBS on WWY. Either model, $10,100 


ZA-802 BINARY OUTPUT (17-BIT) 
Time-of-day code output (24-h 
cling) and any 2 of 8 pulse rate 


SEND FOR TIME CODE GENERATOR FILE 301 
Electronic Engineering Company of California 


ta Ana, California ¢ Kimberly 7-5501 © TWX: S ANA 5263 
££ 0.14 





1601 East Chestnut Avenue «+ 


EX PLOSION- 


PROOF 
AXIALVANE 


BLOWER MOTOR 


This thermally protected 
explosion-proof induction r drives 
an Axialvane blower unit it features 


high output to weight ratio, d velops 


eau 


12.4 horsepower and measures 5'% 
diameter x 5%” long. Mot. 
conforms with the requirements of 
MIL-M-7969A and has been environmentally 
tested to conform with MIL-E-5272/ 

per Procedure |. These Model F-25-2\. 
motors are produced by Kearfott’s 
subsidiary, the Hertner Electric Compan 


y GP 


GENERAL PRECISION. INC. 
Other Divisions: GPL. Librascope. Link 


KEARFOTT | 


Little Falls, New Jersey 





...and Carlson 

special stainless steels 
withstand the extremes 
of another launching 


When a missile “lifts off,” 
Carlson special stainless steel 
plates help launch it into space. 
These plates are the high 
strength, precipitation-hardening 
grades: 17-4 PH, 17-7 PH, and 
PH 15-7 Mo*. And there are 
sound reasons why these grades 
are used. 

With these PH grades it is 
easier to attain the high physical 
properties and resistance to ele- 
vated temperatures required in 
space flight engineering. Simpli- 
fied low temperature heat treat- 
ment will develop a Rockwell 
hardness of C40 to C50. Tensile 
strengths range from 180,000 to 
220,000 psi in plates. 

For applications where high 
strength at high temperatures 
and ease of fabrication are im- 
portant, get plates in these grades 
from Carlson. We will be glad 
to work with you on specific 
applications. 


Cor 


"Trade Marks of Armco Stee 


GO.GNRAS0ON Ze 
Phoclucers of, Stainleu Steel 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


been made at frequencies from 60 cps 
to 500 ke. 


> Wideband Traveling Wave Tube— 
\ periodically focused traveling wave 
amplifier design which shows promise 
of providing bandwidths up to 60% 
at any frequency from L-band to K 
band was described by three Hughes 
Aircraft scientists: R. W. Bagi, William 
Hant and M. V. Kreismanis. Exper 
mental tube has achieved 30% band 
width with power output in excess of 
several kilowatts and 43 db. gain. With 
liquid cooling, duty cycles up to 10% 
are possible using gridded electron guns 
or up to 25% with a cathode pulsed 
gun, authors reported. ‘Tube employs 
rugged metal-ceramic construction, 
permitting its use in urborne applica 


fons 


> High-Speed Analog-Digital Con- 
verter—An clectron beam tube which 
can be used to convert analog voltages 
into ecight-digit binary output at sam 
pling rates up to 10 mc., was reported 
by Mi. H. Crowell and R. W. Sears of 
Bell Telephone Laboratories Tube 
ribbon electron beam which is 
deflected Dy input 

Beam impinges on a 

ontaining cight columns of 

which correspond to  binar 
equivalent of the analog input voltage 
Output collector clectrodes, one for 
ligit column, produce output 


f 50 microamperes in paral 


> High Power Microwave Duplexer— 
An S-band duplexer which can switch 
seven megawatts of incident peak 
ower, with low noise and short 
overy time of the order of an RF cvcle, 
was reported by Dr. M. P. Forrer of 
General Electric's Microwave Labora 
tory. In new duplexer, switching is ac 
complished by secondary  clectron 
resonance instead of the previously used 
gas discharge principle. Forrer reported 
that new duplexers have been operated 
for over 1,100 hr. without signs of 
degraded performance, considerably 
longer than lifetime of conventional 
duplexers. Units can be built for 
frequencies between UHF and X-band 
with bandwidths of 1%, which ar 
tunable over 10% of band 


{ 


> Increased Maser Gain-Bandwidth— 
Experiments that confirm earlier ad 
vanced theory that the negative induc 
tance and capacitance of a solid-state 
maser can be advantageously used to 
increase the gain-bandwidth product of 
a coupled cavity maser were reported 
by FF. E. Goodwin of Hughes Research 
Laboratories. A ruby maser operated at 
X-band in push-pull mode with a mag 
netic “O” of 80, with a gain-bandwidth 
product of 100 me. for conventional 
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KEARFOTT engineered 
and now produces 
the stabilized 


phase follow-up system 





for | Talos 
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Engineers: Kearfott offers challenging 


t ; “ ) 
F| 
| 


opportunities in advanced component and 


bik 7a , 
5 ae > 

_ ers 
a 


7. 


system development 


KEARFOTT DIVISION >> GENERAL PRECISION. INC, 


Little Falls, New Jersey Other Divisions: GPL, Librascope, Link 





LONG RANGE INPUT/1 794/news of the recapture of Condé from the Austrians was sped to 


the French Revolutionary Convention at Paris in a matter of minutes via Claude Chappe's amazing télégraphe aérienne, or relay 


aerial telegraph, Sept. 1, 1794. A new era in rapid communications had begun. / Today, instantaneous and completely reliable 


Electronic Communications insure the immediate and continuous interchange of intelligence throughout the Free World. ECI is 
proud of its initiative and responsibilities in the design, development and manufacture of high precision electronic equipment 
to the critical specifications required in various aerospace and surface roles vital to our National Defense and to scientific 
achievement. An example is ALRI —Airborne Long Range Input —a program where ECi communications and data link equipment fill 


an integral and essential requirement in linking USAF's advanced early warning system to SAGE—our continental! defense network, 


Peer eeaanad 


oe 
~ ae 


a 


System 
Development 


Communications 
Data Link 
Countermeasures 
Computers 


Actuators 


ELECTRONIC COMMUNICATIONS, INC. 
ST. PETERSBURG, FLORIDA 


RESEARCH DIVISION 
Timonium (Baltimore), Maryland 


ADVANCED TECHNOLOGY CORPORATION (ADTEC) 
Santa Barbara, California 


REGIONAL OFFICES: Washington, D.C., Teterboro, N.J., Boston, Mass., Dayton, 0., Dallas, Tex., No. Hollywood, Calif. 





single-cavity operation, showed gain- 


S . ' ‘ - 
bandwidths of 250, 450 and 1,000 m« 
for amplifier gains of 20, 30 and 40 db., 


respectively, when two active coupled 


cavities were used in a one-port maser, 
Goodwin reported. When applied to 
traveling-wave maser, the conventional 


50 me. gain-bandwidth can be increased 


to 150 me. by using two cavities. With 
aaa 

four cavities, the passband exceeds the 
ruby line width and typical traveling. x 
ba mn 


wave maser charactenstics were ob- 


served. Using six cavities and a struc 
ture passband of 200 mc. centered at 
9,200 me., a gain of 26 db. and an 


amplification bandwidth of 25 mc 
were obtained. Ruby was cooled to 


bath temperature of 4.2K for tests 


NEW AVIONIC 
PRODUCTS 


© Tape-programed hamess analyzer, accepts 305 tO 335 variations in T0-5 cases! 


Model 230, checks cable harnesses for 

continuity, leakage from wire under test IERC Transistor Heat-dissipating Retainer” 
to all other wires, and short circuits readily accommodate diameter variations up 
print-out + to .030” found in T0-5, TO-9, TO-11, TO-39 
transistor cases. This single IERC part saves 
you time and costs in specifying, stocking 
and application. 


JERC’s exclusive design features maximum 
thermal contact with transistor case for effi- 
cient transfer of heat to the dissipator and 
heat sink. Attaching methods suitable for 
printed circuit boards, chassis and heat sinks 
provide thermal benefits and retention in 
extreme shock and vibration environments. 











Analyzer provides automatic 
to indicate short circuit and leakage 
identification to all points, crossed wire 
identification and branch circuit identi- 


Installation is a smooth, tension fit—elimi- 
nating the possibility of ‘snap-fit’ impact 
injuries to the transistor! 


fication. Analyzer in basic configuration 

can handle 600 wires (1,200 points), or , 

can be expanded to 9,600 wire capacity * MULTIPLE 3. BACK.TO-BACK 
Manufacturer: California Technical In- MOUNTING MOUNTING 
dustries, 1421 Old County Road, Bel- 


mont, Calif 
Simplified installation for effective heat dissipation with IERC Tran- 


¢ Ultra-high-g motor/tach generator, sistor Heat Dissipator istrated: 1. Parts available in rivet or 
designed to withstand 8,000g avial shock screw attaching types. 2. Single or multiple mounting on heat sink 
and 500g transverse shock, is available angle. 3. Back-to-back mounting 


Detailed information rmance graphs, etc. are available in 
latest LERC Technical Bulletin. Write for a copy today! 


LSRCRES oivisiow 


INTERNATIONAL ELECTRONIC RESEARCH CORPORATION 
135 West Magno » Boulevard, Burbank, California 


Foreign Manulacturers: Europelec, Pe France. Garrard Mfg. & Eng. Co., Ltd.. Swindon, England 
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a WESTINGHOUSE CAPABILITIES FOR DEFENSE 








computers 














Electric Corporatior ntinues to make significant advances 
167 airborne digital computer 


ghouse 
in computer science with the versa new WDP 
[his computer performs 167,000 mathematical operations per second. Each 


operation includes two memory cycle times plus arithmetic execution time 


The surprisingly small WDP-400 computer, now in development, will per- 
form 400,000 operations per secor 


Both are general purpose computers for advanced applications in such fields 
as radar detection, defensive systems, space guidance, satellite tracking, missile 


and fire control. 


Backed by years of experience in the military computer field, these develop- 


° ’ a 
ments at Air Arm Division are another important factor in Westinghouse Westin ouse 
if it's Westinghouse. 


capabilities for defense. You can be sure .. 
J-02323 





in size 9 permanent magnet motor or 
d.c. tach generator with extremely linear 
output. Motor, Type 9001-00, meas- 
ures % in. diameter, provides virtually 
no change in speed over temperature 
range of —67F to 167F, according to 
manufacturer. Motor is available with 
gear train ratios of 6:1 to 46,656:1. Mo- 
tor can handle up to 500 oz.-in. peak 
loads. Manufacturer: John Oster Manuf 
Co., Avionic Div., Racine, Wis. 


¢ Contour multiconductor cable only 12 
mils thick and accompanying connec- 
tor devices for use as interconnecting Ca- 
bles, in rotary joint connection and in 
movable rack and panel drawer connec- 
tions. The flexible cable is available in 
different materials for temperatures from 
—65 to 250C. Up to 54 conductors per 
inch can be assembled in a singl cable 
for microminiaturization applications. 
Hughes Aircraft Co., Industrial Systems 
Division, Internationa! Airport Station, 
P.O. Box 90904, Los Angeles 45, Calif, 


¢ Trimmer potentiometer, Model 550, 
can withstand environmental extremes 
set by MIL-R-27208, operate at temper- 
itures up to 200C and is protected 
iwgainst humidity and corrosion by iso- 
lating seal. Pot is rated at one watt 
ind has n leflon covered wire ke ids 
Resistance range is 10 ohms to 50 kil- 
ohms. Manufacturer: Handlev, Inc., 
12960 Panama St., Los Angeles 66, 
Calif 


¢ High temperature, microwave ab- 
sorber, permeable diclectric type CMA- 
701, can operate up to 800C with no 
detachable change in electrical or physi- 
cal characteristi Dielectric constant 


50 at frequency of 20 mc. Material 


provides more than 38 db./cm. atten- 
uation at 8,200 mc., or 26 db./cm. at 
10,000 mce., has a density of 4.05, can 
be machined or molded. Manufacturer 
Custom Components Inc., Caldwell, 


N. J 


e Backward diodes for use with tunnel 
diodes in logic and other computer cir- 
cuits, in low level rectifier and detector 
circuits. Leakage current is 400 milli- 

Its and forward voltage is at 15% of 

ympanion tunnel diode’s peak current. 
Forward voltage drop is guaranteed not 
to exceed 30 millivolts, typical shunt 
capacitance is 3 picofarads. Application 
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notes containing tunnel diod 

ward diode circuit designs can 
tained from the manufacturer 
tron Electronic Corp., 168 All 


Wakefield, Mass. 


¢ Tubular high-g relay, Seri 
portedly can withstand vibrat 
to 2,000 cps. and shock of 30g 
energized or 100g when enc 
no contact opening. The her lease time is 7 ms. Relay meets MIL-R- 
sealed relay, measuring 44 in 5757C and MIL-R-25018, according to 
eter by 14 in. long, has contact manufacturer: Wheelock Signals, Inc., 
at 2 amps. for either 115 va Long Branch, N. J 

for 30,000 operations, or on 

14 million operations. Lead ¢ Broadband video detector, Type MA- 
signed for printed board n #41, for high tangential sensitivity re- 
Operate time is 5 millisecond ceiver use over the 40,000 to 75,000 


wa ‘" 


"avava 


- 


First Nuclear-Powered Radar Installation 


Nation’s first nuclear-powered radai ition, to be constructed for Air Defense Com- 
mand atop 6,600-ft.-high Warren Peal wt Sundance, Wyo., will generate 1,000 kw. of 
electric power and supply steam { ting facilities. The Martin Co. is responsible for 
design and construction of nuclear lant. Key elements in the installation include: 
(1) two uranium core chambers, 3 h, dug into mountainside, (2) heat transfer cyl- 
inder for producing steam from wat ilating through core, (3) maintenance building, 
(4) turbine generator, (5) turbine « and (6) radar operations building. Facility is 


~ 


scheduled to become operational t 1962 
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“[’m wearing a 
Seiscor TELEPATH 
two-way radio. It 
gives me command 
of the complete 
operation all the 
time —it can do 


9 


the same for you! 


The TELEPATH Miniature Two-Way 
Radio is one of many products engineered by 
Seiscor for short-range communications. Other 
products include: TELEPATH unit in a hard 
hat, pocket-size 2-way radios, supervisory con 
trol stations, industrial wired communications 
units, units in special clothing fire-fighters, 
etc.) 

Seiscor manufactures, or can develope a 
complete short-range communications system 
for your needs. WRITE TODAY for Com- 
munications Requirements Data Sheet 


SEIsSCcoO 


A OIVISION OF SEISMOGEAPM SEBVICE CORPORATION 


BOX 1590 TULSA, OKLAHOMA 
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me. frequency range, has minimum sen- 
sitivity of —27 dbm. over entire fre- 
gency range for receiver bandwidth of 
2.5 mc. and 100 ke. low frequency cut- 
off. No external holder is required, with 
connections provided for several types 
of waveguide. Manufacturer: Microwave 
Associates, Inc., South Ave., Burlington, 
Mass 


© Strain gage, Model SG2, also avail- 
ible with complementing portabk 
bridge control readout, Model BCR1-O 
The unbonded strain gage has strain 
range of +0.003 in./in., gage length of 
1.25 in., weighs 


ind measures 1.77 x 1x 0.62 


ipproximat ly | 


resolution 
bined nonlinearity and hys 
of less than +1 of 
Statham 
Olympi 


provides infinite 


Instruments, In 


Blvd., Los Angeles 64 


e Miniature feed-through capacitor, of- 
fering high thermal shock resistance, 
rated at 200 vdc. over temperature range 
of —55C to 150C.. is availabl 


tro-tinned brass case in thr 


tance values: 820, 1,000 and 1,200 
mmfd. Application data is availabl 
from manufacturer: King Electronics, 
Inc., 915 Meridian Ave., South Pasa- 
dena, Calif 


¢ High temperature voltage reference, 
Series 260, operates from unregulated 
26.5 vde., provides output of 5.8 or 8.5 
vde., with regulation of 0.005% for a 
10% line voltage change. Temperature 
coefficient is quoted at 0.001% per de- 
gree centigrade from —55C to 150C 
Device can provide one milliamp out- 
put current. Voltage reference is pack- 
aged in miniature crystal case, measur- 
ing § x 4x 43 in. for installation in mini- 
ature relay sockets. All semiconductor 
clements used are silicon. Manufacturer: 
Viking Industries, Inc., 21343 Roscoe 


Blvd., Canoga Park, Calif. 


@ Miniature crystal filter, with volume 
of less than one-half cubic inch, has a 
center frequency of 10 me., with 2 ke. 
bandwidth at 3 db. point and 20 ke. at 
40 db Devices 
ire available with center frequencies of 
10 ke. to 85 me. Manufacturer: Elec 
tronic Laboratories Corp., 4221 Spencer 
| er Calif 


Insertion loss is 3 db 


trance, 


¢ Germanium tunnel with peak cur- 
rents of 1 ma. or 5 ma., peak current 
tolerances of 2%, 5% or 10% and 
of 8:1 are now 
available for operation over temperature 
range of —55C to 100C. Capacitance 

x picofarad per milliampere Manu- 
facturer: Transitron Electronic Corp., 


168 Albion St., Wakefield, Mass 


cak-to-vallev ratios 


Digital logic trainer, Type TDC, for 
instructing in digital circuit operation 
or breadboarding logic design, contains 
50 prewired digital circuits with logical 
identifying input-output con- 
nections and their function. Epsco, Inc., 
Components Division, 275 Mass. Ave., 


Cambridge 39, Mass. 


symbol 
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NEW DEPARTURES | MINIATURE 
a 


; 


| 


% 


¥ 


ULTRA-CLEAN INCUBATORS FOR M/!I* BALL BEARINGS 
N/D'S NEW WHITE ROOM PROVIDES ULTRA-CLEAN ENVIRONMENT FOR M/I BALL BEARING ASSEMBLY 


N/D announces a new White Room at Sandusky, Ohio incorporating the technological 
advances available today. This new room provides a virtually dust-free atm ere so neces- 
sary for the production of Miniature and Instrument Ball Bearings of high : 


Environmental controls within the room hold temperature to plus or minus 1 th maximum 
humidity only 40%. Final air filtration into room removes particles smaller | 3/10 micron. 
A complete air change is made every three minutes. Engineers and tech entering the 
room are thoroughly bathed by air showers in two successive deduster ers 


You can benefit from New Departure's 25 years of experience in M/I ball 
ing production by calling your nearby N/D Sales Engineer. Or write Depart cep tals ear aes 
L.S., New Departure, Division of General Motors Corporation, Bristol, ‘ M/I BALL BEARING CATALOG 


TODAY. WRITE DEPT. L.S. 


MINIATURE AN 





General Electric 
Silicone Rubber 
finds dozens of 
uses in missile 
systems. How 
many more 

will prove vital? 


General Electric silicone rubber has the 
“thermal toughness” to stand up under 
the searing heat of rocket blast-off or pos- 
sible atomic attack. Add very good elec- 
trical properties and excellent resistance 
to aging, weathering, moisture, flame, 
ozone and corona and you can easily see 
why silicone rubber is now being used in 
virtually every U.S. missile and space 
vehicle. 

Since both space technology and sili- 
cone rubber are relatively new, General 
Electric believes there are many more 
areas not yet explored where silicone rub- 
bers can help keep a missile functionally 
reliable and combat-ready. To help de- 
signers in their evaluation work, we list 
here the principal properties and appli- 
cations of G-E silicone rubber 


h 


RTV LIQUID SILICONE RUBBER — One of 
the most versatile materials developed in 
recent years, RTV is a liquid rubber that 
cures at room temperatures. Like all sili 
cone rubber, it remains flexible over a 
wide temperature range and is virtually 
ageless. Since it comes in a wide range of 
viscosities, it can be poured, sprayed, 
dipped, painted or applied with a pres 
sure gun or spatula. It bonds tightly to 
metal when a primer is used. When not 
primed, you can readily remove RTV and 
then reapply more. You can impregnate 
tightly wound coils with RTV or form 
sections several inches thick. 
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You can control cure time from two 
minutes to 24 hours. These are RTV’'s 
typical properties: 
from 120 poises 
(very pourable) to 
12,000 poises (paste) 
1.2 to 1.5 


Viscosity 


Specific Gravity 

Solids Content 100% 

Shrinkage 0.2% 

Heat Resistance from 90°F to 
600°F, and as 
thermal! insulation, 
in 5500°F flame 
for minutes 

Comparable to Mica 

See last table 


Applications—RTV is used as a high tem- 
perature structural sealant in missiles, 
satellites and space vehicles. It is used to 
pot and encapsulate electronic compo 
nents and assemblies for electrical and 
heat insulation and for protecting delicate 
components from physical damage. It is 
commonly used as an impregnating in 
sulation in transformer coils, to pot and 
hold cable in raceways and to pot cable 
breakouts. You can make flexible molds 
with RTV and hence make accurate, 
duplicate castings from originals 

RTV is an excellent thermal barrier 
and as such is applied on and around 
missile nozzles. Tests show RTV's resist 
ance to flame temperatures as high as 
$500°F for several] minutes. RTV also 
functions as a flexible ablative material 
and is used around probe holes, along 
raceways, and between stages and struc- 
tural joints on the missile skin. 


Orxone Resistance 
Electrical Properties 


HEAT CURED SILICONE RUBBER PARTS 
—Silicone rubber gaskets, port seals, 
O-rings, shock mounts and other mechani 
cal parts are not only used on missiles but 
have wide application in ground support 
equipment. For instance, missile silo doors 
use silicone rubber seals that will stand 
up to outside weathering, ozone and abuse 
for years and which will also resist the 
heat of missile launching and nucle: 
tack. Silicone rubber also resists bri« 
posure to cryogenic materials 

Silicone rubber has long-lasting 
perature resistance from 150 
600°F, with excellent electrical, weather 
ing, ozone, corona, radiation and non 
aging properties at these temperatures 
High tensile strength and low compre 
sion set are also within its range of de 
sirable properties 
Tensile Strength, psi 800—1500 
Elongation, % 100—600 


Hardness Durometer 25—80 
(Shore A 
Compression Set, % 
Tear Resistance Ib/in 
Rodiation Resistance 
Electrical Properties 


10-80 

40—200 
1 x 10° roentgens 
See table below 


WIRE AND CABLE INSULATION — The 
long term reliability of silicone rubber 
when operating in high ambient tem 
peratures and when current over-loads 
cause the conductor to approach 500°F 
is an important feature of silicone insu- 
lation. In an 1800°F flame, specially con 
structed silicone rubber insulated cables 
will continue to insulate for hours, form 
ing a non-conductive ash that gives off 
no toxic fumes. And short term reliability 
is obtained even when silicone rubber is 
exposed momentarily to a direct flame 
of 5500°F 

Because of this excellent heat resist 
ance, more current can be carried than 
in conventional cable (or smaller cable 
can be used). Other features: best com 
pression set of all clastomers at tempera 
ture extremes, so that silicone rubber wire 
and cable docs not deform under clamps; 
high ozone, corona, radiation and weather 
resistance, low moisture absorption, flexi 
bility down to —100°C. These are the 
typical properties 
10'5—10'* 
600-650 


Volume Resistivity 
Dielectric Strength, 
volts) mil 
Dielectric Constont, 3.0 
60 cps 
Power Factor 
Radiation Resistance 1 x 10° roentgens 
Physical properties Similor to table above. 
Applications—W iring harness made of sili 
cone rubber insulation is often found 
throughout missiles. Cable offers added 
reliability for use in various places 
throughout the launch complex below 
ground from power plant to silos. All 
combat vessels built for the U.S. Navy 
during the last ten years, including fleet 
ballistic missile submarines and the new 
nuclear-powered cruiser and aircraft car 
rier, have silicone rubber insulated cable 
installations in all fixed wireways. In 
se, silicone rubber is chosen 


0010—.0050 


t is virtually non-aging, stands 
ntense heat better than any other 
le insulating material, and contin 


becaus« 


operate even when subjected to fire 


ee 
There are many more places where G-E 
silicone rubbers’ inherent properties can 
be vital in missiles, satellites and space 
vehicles. For further data, call your nearest 
G-E sales office or write Section J1133, 
Silicone Products Department, General 
Electric Company, Waterford, New York. 
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SPACE TECHNOLOGY 





Control Center Guides Orbiting Satellites 


By George Alexander 


Operating as a space trafic control 
tower, the USAF Satellite Control 
Center (SCC), Sunnvyvale, Calif... wil 
direct all Discoverer, Midas and Samo 
satellites through data flow and displa 
systems now installed and functioning 
it the facility 

With these systems, 
ve loped bv Radiation, Ine., 
lla.. under subcontract to 
the SCC AW May 
ible to handle 20 to 30 satellites im or 
bits ranging from 300 to 500 mi. and 
if approximately 90 to 105 


designed and ce 
Melbourne, 
| ockheed., 


30. p 57) will be 


with periods 
mn 

Problem of control is complex 
the Radiation, Inc., 
SCC with the capability of 
ind organizing the passes of 
satellites over a tracking station within 
the same short time period, so that an 
derly arrangement of transmission and 
reception of signals to overhead vehicles 
may be effected 

local point of the SCC and of Radia 
tion's systems is the control room 
where all data on the orbiting satellites 
will be displayed on TV monitors, stati 
ind dynamic projection screens, nu 
meric readout tubes, charts and maps 

Present arrangement of the control 
room is still in the research and develop- 
ment phase, with several combinations 
f men and equipment being studied. 
Initially, USAF, Lockheed and Radia- 
tion are considering a “one team per 
satellite system” arrangement, which 
would place all Discoverers under con- 
trol of one team, all Midas under a 
second team and all Samos under a 
third 

Each team assistant 
test director and an assistant test con- 
troller, manning side by side consoles. 
Overall responsibility of the control 
room and of the three satellite systems 
s charged to a test director, aided by a 
test controller, both sitting at identical 
master consoles. (Job titles are R&D 
designations and may be changed when 
fully staffed by USAF personnel. Con- 
tractor personnel now fill the test con- 
troller and assistant test controller slots 
is mstructors.) 


but 
ystems will provide 
sorting out 


several 


consists of an 


Presumably, when a series of Discov- 
rer, Midas and Samos satellites are in 
rbit, each team will cogni 
rance of ition of every vehicle 
under its control, but will concentrate 
m that particular satellite which is in 


position to transmit and/or receive in- 


maintain 


j 
the lo 


AVIATION WEEK, November 14, 1960 


= ; ‘ 2 € SS 


7 


TON & PLANNING OOM 


mtrol Center shows the control room with test 
director and test controller master soles (1); assistant director-controller team consoles 
(2); eight static and dynamic projection screens (3); and projector beoth, containing 25 
static and dynamic projectors (4). Message dispatcher console (5), teletypes, their TV 
cameras and monitors (6) are located in the message room. Operations and planning room 
16 status boards (7) tape punch flexowriter (8); and the dynamic plot 
generators (9). Camera control units, TV monitors and master timing unit are housed in 
the equipment room. This drawing illustrates an early floor plan, showing a total of 10 
projection screens and 15 projectors 


FLOOR PLAN of the USAF Sat 


contains the 


, . 


ASSISTANT test director's console includes three 17-in. TV monitors and all controls 
necessary to select and display information from data flow and display systems developed by 
Radiation, Inc. Black bars beneath TV monitors are time display tubes. Button panel at 
left of console controls communi links. Slate at right of console is a translucent 
which messages may be written and transmitted 


panel with TV camera underneath 
Pneumatic lines and terminals are located 


to other parts of the Satellite Cont 
beneath the center portion of the c« 


nter. 





New 
Ways To See 
rire... 


Another 
example of how 


Fenwal has developed two advanced methods of find- 
ing fire or overheat faster in aircraft and missiles. 

Fenwal’s FIDO (Fire Inspection Device Optical) 
permits a pilot to visually monitor potential danger 
areas from a remotely located control panel. He merely 
looks into a tube containing FIDO’s optically oriented 
glass fibers to see the hidden area. Or, FIDO can be used 
by launching crews to check out blind areas in missiles 
and rockets. Image resolution is as fine as use demands! 

Fenwal’s Surveillance Detector sees fire or overheat 
that may occur in large volumes, eliminating the 
**misses”’ that may be present when point or line detec- 
tion is used. It operates photoelectrically and is sensitive 
either to the first flicker of a flame or to heat radiation. 
It is “blind” to daylight and even the direct rays of the 
sun — it “sees’’ only the potential danger! 

These advanced Fenwal safety devices are the end 
products of long and continuing research. They comple- 
ment Fenwal’s established capabilities in unit and con- 
tinuous detectors, and explosion suppression. A Fenwal 
engineer will gladly supply details. FENwAL INCORPO- 
RATED, 1212 Pleasant Street, Ashland, Massachusetts. 


DETECTS TEMPERATURE... PRECISELY 





Soviet Rocket Chief 


Marshal Kirill Semenovich Moskalenko has 
been appointed the new chief of the So- 
viet Rocket Command, succeeding Marshal 
Mitrofan I. Nedelin, who was killed in a 


recent airplane crash in the Soviet Union. 





formation from the ground stations 

Information from tracking Stations 158 
funneled into the SCC by direct tek 
type, telephone voice lines and radio 
links, processed through computers, col- 
lected according to satellite system and 
then relayed to the appropriate team im 
the control room by closed-circuit TV 
projection screens and pneumatic lines 
The director-controller teams then ana- 
lvze the data; decisions are made and 
mmands sent to tracking stations for 
transmission to the satellites 

Since yperational models of — th 
Midas and Samos vehicles will be fitted 
vith restartable Agena engines, some of 
the mor mportant decisions that 
might be made will include changing 
itellite orbits for more flexible surveil- 
lance and grouping of several vehicles 
for cither more comprehensive cover 
ige of wide arcas or greater detail on a 
specific object 

At his console, cach director will find 
three 17-in. closed-circuit TV monitors 
and controls; communications panels; 
time displays (including Greenwich 
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ye Eee eT Lae 
= BA lan ee as 


Our choice for jet-engine pre-cleaning 
at Utica Division of Curtiss-Wright 
is Ferlon, and here’s why: 


“We needed an alkaline pr 
soils, rust, resins, gums, t« 


to removal of heavy heat 


wanted to reduce cycling tin 


of more expensive solvent 


“Wyandotte FERLON h: 
cost of subsequent soluti 
steel parts ... has saved 


and has shown no « 


reduced rejects for improp« 


many times over.” 

May we demonstrate th 
sentative, or write us direct 
Wyandotte Chemicals Ci 
poration, Wyandotte, Mi h 
gan Also Los Nietos, Cal 
fornia;and Atlanta,Georgia 


Offices in principal cite 


*Metallurgist 
Curtiss-Wright Corporation 
Utica (Michigan) Division 


by Dean E. Shiels* 


ng solution that would remove stubborn 
s carbon deposits, and lead deposits prior 
and oxides from jet-engine parts. We 
bstantially, and extend the chemical life 


ed cycling time on all parts, and cut the 
s an excellent rust remover for magnetic 


siderable labor in cleaning ferrous parts 


1f injury to parts processed. It has 


eaning to a minimum, and paid for itself 


ts to you? Call your Wyandotte repre- 


yandotte 
Chemicals 


J. B. FORD DIVISION 


The best in chemical products for metal finishing 
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CANNON PLUGS 


Reliability for Industry - Aircraft - Space Vehicles Cannon's full line of vibration-proof plugs are engineered 


the st stringent demands of industry, missiles, and a } ou have a problem in vibration, let us 
thea mn 
vibration-proof plugs 
\ould always cor 


ai! 
a VU 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif. 
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Mean Time, system, count-down and In operation, the data fi If any discrepancy were noted be- 
elapsed); dictaphone for recording and play systerns would probabl tween mission objectives and actual 
reporting messages; writing desk for this: the actual real-time pl itellite performance, the director-con- 
transmission of messages over the TV _ satellite, as traced by the dyn troller teams would initiate corrective 


circuit; and pneumatic lines and termi- jector, would be compared iction immediately. Should the dis- 
h epancy be major—say, complete loss of 


nals for transmission and reception of predicted ephemeris on tl 
messages jector screen. If deviation ehicle power—it is probable that the 
, ’ 


The TV circuit, a high resolution  director-controller team would team would have to reschedule the 
800-line system, joins the director's fective commands to the t other vehicles of that system to cover 


three console monitors to 16 status tion for transmission to th the gap caused by that vehicle’s loss, 
located in the operation and Simultaneously, the im 


boards (loc until such time as a replacement vehicle 
planning room, adjacent to the control checking the information could be launched to take its place 


room) and four teletypes (located in the boards, via the closed-circuit Although Discoverer is a research 
tracking station readin program, contrasted with the opera- 


message room, also adjacent to the con- on f 
ditions (equipment failure tional natures of Midas and Samos, it 
is assumed that these satellites are being 
xes, with TV cameras mounted in the — the short time intervals bet incorporated into the SCC’s program 
bottom and trained upward. Charts, of satellite recover for both open-ended research (specific- 
the event of « ul illv. bioastronautics and the develop- 
ment of various space techniques) and 
round personnel training purposes 


trol room) 
Ihe status boards are essentially lig 


| 
' 


ht to be reported immediate! 


graphs and messages would be placed in 
n the translucent panel tops of the weather, pavload fun 
ibinets and so picked up on the circuit tatus information 
Of the 16 boards, four are assigned to - 
ich of the three satellite systems; the ] .’ fi Wo 7 k d W. 

emaining four are to be used for such USAK ests Space 00 armer 
general data as weather, tracking station 


Mineola, N. Y.—Solar th 


tion will constitute the sole h 


onditions, ete 
Four tel types one for each satellite 
ind one for general communiéa- 
s~are also covered by TV cameras 
The machines are probably part of a 
net including the Air Force Ballistic 


for a spa ch cle food Wa 
under evaluation by the W 
Development Division 

The solar space oven is the 
Z 


Missile Division at Inglewood, the Paci- 4 WADD contract let to RI 
fic Missile Range headquarters at Pt. ‘™ Mineola, N. Y., air 
Mugu, and the launch blockhouses at '™anufacturer, to develop 
Vandenberg AFB, all in California, the food warming device that | 
tracking stations and the downrange ©" OF electrical power. Pn 
telemetry ships contract the company dk 
clectronic n used in Proj 

AW May p. 95) 

REF selected the solar he 
design after first investigating 
carding the possibility of ch 
nuclear powerplant heat 


methods xcessive piping 


Eight large projection screens, form : 
ing a curve from diagonal corners of the 
ontrol room, face the director-control- 
ler teams. Two ~—one static and one dy- 
namic~are assigned to each team; the 
two end screens are to be used for such 
encral purposes as systems control (to 
determine priorities vf satellites over a ng w in the nuclear m 
umes reversibility of 
eactions precluded the use 
heating techniques 
The pacity of the space 


icking station), satellite schedules (to ! 
w which vehicles are coming up 
for special problems en 
yintered by any team which might call 
for an additional screen to display the 
conflict 
The stati reens will depict the #8 necessar 
ted orbital path ephemeris) of palatable and to reduce the 
the satellite and will be compared with 
the actual traces of the vehicles in real 


is displayed on the dynamic 


} 


: 
thre tubs f semi-solid foo 


‘ 


trates. The Air Force savs that 


both to make the f 


CU 
rarmful bacteria 
Che thermal radiation « 
l4-lb. oven 
' The mag 
i] Ss ( | es for max 
vith the flang 


ide conne 


MAGNESIUM plate of solar space vehicle 
food warmer heats three tubes of food to 
160F in 70 min. 


Che static projectors, althoug 
conventional ommerca 
superimpose multiple 

lve colors on a 


; 


high degrec of cn i ! urtact The 
f the ov sa hinged magn 


cy projectors are operated I his 

icking data received in the SCC the mating 
from the ground stations. The data is the thermal 
first processed through a ¢ ontrol Data food to be 
Corp. 1604 computer, extrapolated and designed to 
the results read out on punched tape the vicinity the earth 
The tape is then fed into a dynamic = in the earth’s outer atmosp 
plot generator which translates the 440 Btu. per hr. per sq. ft. sh 
tape’s binary code into the analog volt- the food warmer to an equilibri 
ages necessary to drive the projectors. perature of about 450F. On 


her 





HEDGEHOPPING AT MACH 1 
Lockheed radar shows pilot. 
how to miss what he cant see 


When a pilot hugs the deck traveling a mile every 
four seconds, his route is the world’s most dangerous 
obstacle course. Hills, bridges and other hazards can 
be in his lap before he has time to maneuver safely 
over them. He needs information well in advance, 
particularly in poor visibility or at night. 


And now he gets it—from Lockheed Electronics ter- 
rain avoidance radar. A compact display shows him 
obstacles, his position in relation to them, and the 
maneuvers necessary to avoid them—in time. 

Lockheed Electronics systems engineers have created 
in one group of modules the most versatile airborne 
radar in flight test today. Equaily effective as a map- 


ping, bombing or navigational radar, this lightweight, 
transistorized unit is typical of the sophisticated 
equipments developed by Lockheed Electronics to 
help strengthen the nation’s defense. 


CAPABILITIES— MILITARY SYSTEMS /STAVID DIVISION 


RADAR SYSTEMS —search, bombing, navigation devices and 
displays, missile guidance and control, automatic detection 
and data processing 


COUNTERMEASURES —ECM, ECCM, active and passive 


UNDERSEA WEAPON CONTROL AND DETECTION —ASW, elec- 
tromagnetic detection, location and communication 


SIMULATION AND TRAINING DEVICES 


OPERATIONS ANALYSIS —offensive and defensive systems, 
war operations, undersea warfare, electronics in space 











MINDING THE FUTURE 


LOCKHEED ELECTRONICS 


COMPANY 


MILITARY SYSTEMS / STAVID DIVISION 
PLAINFIELD, NEW JERSEY 


OTHER LEC DIVISIONS: INFORMATION TECHNOLOGY @ ENGINEERING JICES @ AVIONICS AND INDUSTRIAL PRODUCTS 


ENGINEERS AND SCIENTISTS: For unique posit ement opportunities, 


please contact our Professiona! Placement Off Plainfield, N. J. 
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At Hitemp-Quality is not an illusion 


The illustration above is a clever 
art illusion. The illusion of com | 
parable quality that different brands of wire and cable 
give is also clever. To the naked eye, they seem identical 
Most brands of wire and cable may be produced with 
similar materials and equipment. One brand, however, will 
outlast, outperform the others — Hitemp 
The reason? Because Hitemp has the greatest store of 
experience in the industry—two modern production facili 
ties that are second to none—and more than one-fourth 
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of its entire work force devoted solely to inspection and 
quality control 
Hitemp products are for you, the wire and cable user 


who requires quality and reliability that is fact, not illusion. 


Hitemp is a Division of Simplex Wire & Cable Co. 


HITEMP WIRES Co. 


1200 SHAMES DRIVE, WESTBURY, NEW YORK 
1532 S. CALIFORNIA AVE., MONROVIA, CALIF. 





nission (with 220 Btu. per hr. per sq ft 
flux), the equilibrium temperature is 
3001 

Baking time for the spaceman’s food, 
in an earth orbit, will be approximately 
70 min. from tube insertion until a 
palatable 160F temperature is obtained 
\ir Force requirements prohibiting the 
use of electricity will deprive the astro- 
naut of light indications or automatic 
shutoff devices relied upon so heavily 
bv housewives. In fact, the use of solar 
energy for heating prevented REF from 
meeting one WADD specification, that 
of providing an ote control, The 
solar oven will operate unless the vehi 
le is rotated so that the collection sur- 
face is on the dark side 

One problem in utilizing direct solar 
nergy for food warming is that the ve 
hick must be heliotropically oriented. A 
possible solution to this problem would 
he to mount three ovens 120 deg. apart 
ibout the space vehicle. This, however, 
would negate much of the weight ad- 
vantages of the solar heat system 

Che solar food warmer is equipped 
with the usual devices to permit _ 
tion in zero gravity conditions. Mag 
netic latches close the oven door and 
spring clips press the food tubes against 
the magnesium surfaces to permit con- 
ductive heating. The absence of con 
vection currents under zero g conditions 
requires direct contact betwee n the food 
tubes and the magnesium surfaces. 


F-1 Turbopump Test 
Stand Nearly Complete 


Los Angeles—Turbopump test stand 
for Rocketdyne’s 1.5 million Ib.-thrust 
l’-1 rocket engine is near completion at 
North American Aviation’s Santa Sus 
imma Mountain facility. The stand 1s 
1 modification of a former propulsion 


test stand and will be used for checking 


out turbopumps prior to installation on 
the F-1 engines for runs at Edward 
AFB, Calif 

Designated Bravo II, the facility will 


we three test positions—one to 


ised for libration, another for dura 
ng third for rese irch 

Normal frequency of 
tests per 16 hr. dar 

of increasing to eight 


pI pellant 
than those con 
the turbopumps 


ich ! three test positions on 
Il has an afterburner to carry off 


generated by the tests 
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NEW 
PYLE 
STAINLESS STEEL 


MIL-C-26500 
CONNECTORS 


rue Connector Reliability 


Here is a miniature, lightweight connector so 
highly resistant to extremes of temperature, 
ibration and altitude that it provides, at 
ust, true connector reliability for air, missile 
snd space systems. 


- stainless steel shell, exclusive with the 
»- National connector . . . equals aluminum 
at with at least five times greater 
lurability of wearing surfaces; has absolute 
rrosion resistance with no surface coating; 
aintains high strength at maximum oper- 

ng temperatures. 
ation Approval Listing has been extended to 
onal under MIL-C-26500 (USAF Write for 

‘ formation 





DESIGN CHARACTERISTICS 


* Crimp type, removable, snap-in contacts to 
MIL-C-26636 securely seated and restrained 
by metal collet 
-ollets, fully protected against tool and shock 
damage, controlled against deflection. 

Rigid insert parts provide firm contact support, 
positive control of axial location and skew. 
nserts factory bonded to shells. Wire sealing 
ndependent of cable clamp 


“ a THE PYLE-NATIONAL COMPANY 
1363 N. Kostner Ave., Chicago 51, ilinois 
"District offices ond representotives in the 
principal cities of the United Stotes 
Manufactured in Conada by Pyle-National 

(Canada) Lid., Toronto 15. 


YEARS OF EXPERIEN MANUFACTURE OF ENVIRONMENTAL RESISTANT CONNECTORS 


On te 
J an SERVICE STEEL WAREHOUSE! 


THERE’S ONE NEAR YOU 
BUFFALO CHICAGO CINCINNATI DETROIT LOS ANGELES 


AIRCRAFT_JUBING 


SERVING THE AIRCRAFT INDUS $ OR OVER 40 YEARS 


SERVICE STEEL Div. 


VAN PELT CORPORATION - Mill: ADRIAN, MICH 





At best, an anti-missile defense will 
have only a few minutes to react 
.-.and no “second barrel’’ to fire at 
its supersonic target. 

Nike Zeus needs none. Tests of 
this new anti-missile missile show 
that it will attack enemy ICBM’s 
with 100% accuracy at a distant 
interception point. There its nuclear 
warhead will be detonated to blanket 





With its tremendous thrust, Zeus can intercept attacking 
missiles far from the area it defends 


Zeus is designed for a hit every time on 
supersonic bulls-eyes! 


the approaching ICBM with an 
explosive curtain. 

The newest member of the famous 
Douglas Nike family, Zeus was de- 
veloped in a joint Western Electric, 
Bell Telephone, Douglas Aircraft 
project. Its design combines the 
most successful lessons learned from 
Ajar and Hercules — Nike Zeus 
predecessors that are on duty around 


many important U.S. cities and 
industrial centers and with NATO 
forces overseas. 


DOUGLAS 


MISSILE ANO SPACE SYSTEMS ¢ ANTI- 
SUBMARINE SYSTEMS © MILITARY AIRCRAFT © 
OC-@ JETLINERS ¢ TRANSPORT AIRCRAFT © 
AIRCOMB® ¢ GROUNL SUPPORT EQUIPMENT 








Army Tests Toxicity 
Of Boron Hydride Fuel 


Tests carried out by the Army Chem- 
ical Warfare Laboratories show that 
high-energy boron hydride fuels and 
their boron oxide exhaust product pro- 
duced toxic effects when applied to the 
skin and eyes of rabbits, rats, dogs and 
other animals 

Ihe toxicity of these materials varied 
from one type of animal to the next. 
In rabbits, for example, boron oxide 
caused conjunctivitis and, applied to 
their wet backs, produced an erythema. 
In rats, when sprayed and applied top- 
ically for extended periods, the oxide 
led to significant changes in their urine 
Boron hydride appears to be a serious 
health hazard to rats, guinea pigs, rab- 
bits and cats when they are exposed to 
it orally, ocularly and cutaneously. 

Dogs and rats, however, which in 
haled boron oxide in aerosol form for 
periods up to 24 weeks showed no signs 
of poisoning or pneumoconiosis. The 
tests also showed that boron hydride 
can be effectively flushed from the skin 
of test animals with a mild solution of 
ammonia, and this flushing agent is con- 
sidered suitable for humans that may 
come into contact with the fuel. Surgi- 
cal glove material and silicone ointments 
offer only limited protection, according 
to the reports 


Two reports on the tests, PB 161 
and PB 161772, are available at 50 cents 
each from the Office of Technical Serv- 
ices, U. S. Department of Commerce, 
Washington 25, D. C 


Arcas Rockets Study 
High Altitude Weather 


Eglin AFB, Fla.—Series of 100 rocket 
space probes to study meteorological 
conditions between 100,000 and 250,- 
000 ft. is being conducted here jointly 
by the USAF Air Proving Ground 
Center and Cambridge Research Labo- 
ratories, Bedford, Mass. 

The Arcas research rockets, made by 
Atlantic Research Corp., Alexandria, 
Va., are carrying small transparent 
Mylar plastic balloons, manufactured by 
G. T. Schjeldahl, Northfield, Minn., 
called Robin (Rocket Balloon Instru- 
ment) (AW Oct. 17, p. 67). At the 
peak of the rocket’s trajectory the nose 
cone is separated and the balloon in- 
flates. The balloon, which carries col- 
lapsible radar reflectors internally, des- 
cends initially from peak altitudes at 
— 360 | slowing gradu- 
ally as it enters denser air and at 
100,000 ft. collapses from the atmos- 
phere’s increased pressure. 

Ground radars plot its course during 
descent to determine wind direction, 
atmosphere density and temperature. 
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Great names~—that made 
Teir-sal li fom liitg-\ilelam elel-t-1) 5) (-0 


Pascal's Law: 


“Pressure exerted anywhere on a 
confined liquid is transmitted 
undiminished throughout the inte- 
rior of the containing vesse! 


Blaise Pascal (1623-1662) 


Although Pascal's Law is more than 300 years 
old, it is still one of the basic principles that must 
be taken into consideration in the design of new 
products for modern industry. And Air-Maze en- 
gineers, in their specialized field of developing 
better methods of filtering liquids and gases, are 
ever conscious of the importance of Pascal’s 
discoveries. 

For 35 years, whatever the filtration require- 
ments—hydraulic presses or jet aircraft, air com- 
pressors or vacuum pumps—Air-Maze has been 
at work keeping equipment running better and 
longer by keeping it clean and free from damag- 
ing contaminants 

The products shown below are representative 
of the many designed and developed by Air-Maze 
engineers to meet special filtration requirements. 
If your product involves any gas or liquid that 
moves, Air-Maze can help you. 





High-pressure liquid filter currently used on 
jet engines and missiles. 


Open circuit filters, either dise or pleated 
type, for installation in any available cavi- 
ties. All-metal filtration media for high 
efficiency even at elevated temperatures. 
Avoilable with or without housings. 


OTHER AIR-MAZE PRODUCTS: 
Air Filters « Liquid Filters * Intake Silencers 
Exhovst Spork Arresters * Breather Filters 
Oil Mist Eliminators 

















Magnatest FW-400 performs as planned at CONVAIR/FORT WORTH, 
a Dwision of General Dynamics. Here. working out the 
equipment, are (lejt to right) Wm. L. Bierwirth, Quality 
Control Engineer for Convair, Sam Vance and Jack Harrer, 

Field Engineer and Branch Manager for Magnaflux, and 

E. Justice, Convair Inspection Superintendent 





Test Critical Tubing with Eddy Currents —/s” to 6” 0.D.—Up to 600 ft./Min. 


This Magnatest FW-400 eddy current test instrument is used 
for both research and production testing of critical stainless steel 
and aluminum tubing. Broad and multiple-purpose, it is just 
one of a variety of Magnatest units in use to test nonmagnetic tube, 
rod and wire—for seams, inclusions, voids, concentrated porosity, 


embrittled areas, slivers, laps, etc. 
Eddy currents are induced in the material to report the defects to the 


detection ‘scope and/or other readouts in the instruments. Full 
automatic feed and marking at mill speeds can be provided 


An FW-400 is as flexible as you need it to be! Modular panel design 


provides customized testing with little special engineering. Many 
installations start with only three panels: power supply, the oscilloscope 


and controls, and the frequency oscillator panel for the detection coil 
assembly. Depending upon your need, pen recorder, audible and visual 


alarms, automatic marking of defects and still other functions may be 


ineluded or added later in simple, building-block fashion 
For full data phone our local Field Engineer, or write to 


Magnafiux Corporation, 7306 W. Lawrence Avenue, Chicago 31, Illinois, 


MAGNAFPLUX corporation 
TEST SYSTEMS 


MX Test Systems Include MAGNETIC PARTICLE, FLUORESCENT PENETRANT, THERMOGRAPHIC, EDDY CURRENT, ULTRASONIC, STRESS ANALYSIS, RADIOGRAPHIC TESTING, DYE PENETRANT & MAGNETIC FIELD 
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Furnas Discusses U. S. Space Planning 


In a speech to the Eighth Annual 
Engineermmg Management Conference 
in Chicago, IIl., Dr. Clifford C. Furnas, 
former Assistant Secretary of Defense 
(Research & Development) outlined 
his views on U. S. space planning, its 
significance, and social and political 
forces on engineering management in 
the aerospace age. Because of its in- 
terest to industry, Aviation WeeExK is 
reprinting his text in full. 


In. the spring of 1955, a very secret 
committee of nine scientists and en- 
gineers was appointed to advise the 
Assistant Secretary of Defense for Re- 
search and Development on the tech- 
nical feasibility and desirability of 
launching an instrument-carrying earth- 
satellite during the so-called Geophysi 
cal Year, which was to extend from 
Jan. 1, 1957, to June 30, 1958. I was 
1 member of that committee. 

There was a particular reason for 
such an evaluation at that time. A 
technical intelligence report had been 
ywresented to the National Security 
indicating that the Soviet 
assiduously on a 


ouncil 


was working 
project and that there was a 
probability that Russia would 
success in the not distant future 
inticipated 
uld be 


that such a techno- 
militarily im- 
eat propaganda and 
the United States 
scrious consideration 

pe inted toward the 
ng of the first satellite 
Russians could steal a march 
mmittee met several times 
onsidered all angles from 
scientific and engineering points of 
view. It was felt that such a project on 
the part of the United States at that 
time would be a bit premature. Five 
years later would have been a more fea 
sible time for proceeding in an orderly 
fashion. However, in view of the in 
ternational situation, it was decided the 
project should go forward even though 
technical success at that early period 
was by no means assured. The decision 
was unanimous. Thus, it was inter- 
national politics which was the decisive 
factor in what at first glance was an 

engineering matter 

Parenthetically, I should add that I 
was one of a trio on the committee 
which turned in a strong minority re- 
port questioning the wisdom of the 
rocket system which the majority rec- 
ommended for putting up the first 
satellite. This minority was convinced 
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that the booster system for the 
should utilize the existing Ar 
stone rocket rather than depe: 
the development of a new roch 
a Navy contract in their prop 

ect Vanguard. As everyone ki 
Vanguard was the one that wa 
Later evidence proved that th 
opinion was, almost without 
the sounder one, at least as f 
schedule was concerned. Ha 
nority group's recommendat 
followed, America 
tainly have had a satellite in o1 

the Russians. It is interesting t 
late what the course of hist 

have been had that recomn 
been followed. Certainly, m 

in the last three years would 

very different—perhaps signifi 

This is not to say, 


would alt 


necessari! 


DR. CLIFFORD C. FURNAS 

Dr. Clifford C. Furnas, 
sistant Secretary of Defense (R 
& Development) is chancellor 
University of Buffalo. He was nan 
the Pentagon post by President |! 
hower on Nov. 22, 1955, to 
Donald A. Quarles, who became § 
tary of the Air Force. Dr. Furn 
director of Cornell Aeronautical | 
tory, Buffalo, from 1946 to 1955 
he was named chancellor. He was 
in the former National Advisory ‘ 
mittee for Aeronautics and was 
ber of the Committee on Aircraft ‘ 
struction. During World War II, D 
Furnas served with the Office of S 
tific Research and Development and 
was director of research in ( 
Wright's Research Laboratory. He is the 
author of a number of books, including 
“America’s Tomorrow; the Next Hun 
dred Years.” 
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course of recent history would have 
been better for the United States but 
it almost certainly would have been 
different. 

It is now a matter of history that 
Russia won this particular race, by 
launching the world’s first successful 
man-made satellite on Oct. 4, 1957 
Our complacency of that time was 
severely jolted; there was a wave of pub- 
lic chagrin and confusion but the over- 
ill effect was that American technology 
did receive a heavy shot of adrenalin. 
Despite many discouraging setbacks we 
now launch space objects with fair regu- 
larity and equip them with most in- 
genious instruments which divulge ever 
new and significant information about 
the environment which fringes the 
earth as well as that of the closer seg- 
ments of the other parts of the solar 
system. 

In the scientifically worthwhile as- 
pects of satelliting, I judge that we 
ire now well ahead of the Russians, 
even though we still take second place 
in the weight of single objects that can 
be put into a cruise path through space. 

To a substantial degree we have 
counteracted our technological lassitude 
of five years ago. At the present time 
we, as a nation, are really very much 
bemused with as well as involved in the 
exploration and conquering of space. 
[his embraces the most sophisticated 
ind expensive experimental program 
that the nation has ever undertaken. 
National Aeronautics and Space Agency 
has a budget of about $1 billion a vear 
devoted largely to space activities. Un- 
ubtedly the budget will grow. The 
nilitary establishment now expends 
several billion dollars per year (includ- 
ing production and training) on long- 
range ballistic missiles (which are spe- 
cialized spacecraft) and on_ various 
space-probing devices. These budgets 
will also grow. 

These great expenditures of money 
ind effort are justified to the public on 
three bases: first, military requirements; 
econd, advancement of scientific knowl- 
edge of the universe; and third, the 
retention or attainment of international 
prestige. These objectives are not al- 
ways consistent and are sometimes in 
conflict. 

A certain school of thought among 
the military contends that just as there 
was a time when our nation could be 
safe only if it had control of the sea 
(later, control of the air became an 
added requirement) so now we must 
maintain complete control of space or 


] 
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all will be lost. However, there are 
others who believe that to be an over 
statement of the case. There is no 
doubt about the military requirements 
for accurate, long-range ballistic mis 
siles and for reconnaissance and com 
munication satellites but does the mili 
tary really need more than that? The 
argument flourishes at high levels but 
there are no really definitive answers 
Whatever the ultimate plans, the pro- 
gram is going to be very expensive 
Who is going to make the major and 
critical decisions about the program? 
The considerations will involve much 
more than technology 


Scientific Enthusiasm 

The physicists and other scientists 
who are enthusiastic about space con 
tend that no expenditure of money or 
effort is too great if it leads to a better 
understanding of our physical universe 
The engineers, who, because of the in 
tricate and complex gadgetry are int 
mately involved in all thes¢ programs 
ire readilv infected with the same viru 
of thusiasm 

On the other hand, some irth 
bound entists are viewing the trend 

| ; hI ; 


Performance of This New cre ge Maengg me oA a 


with fiscal jealousy Biologists and 
earchers contend that an 


Accelerometer Is Spectacular! __ iii»! 100 ition expenditure i 


ibout the cost of one modest 
ration) might very w 


: x! 
reakthrough which 


And CEC’s Type 4-202 Strain Gage Pg Hp nese, Bhp on Piyrws re 
Accelerometer is also the smallest on the n liscovery of cures for cancer 


1¢ investigators of high energy; | 
market ...measuring just one cubic inch. lesday wn se nde he 


not thinking of mer 


} 


pr 
| muld 


ed two-mile- ' 


Here are some of the performance characteristics that make | cok ilk call te on Te te 
the 4-202 infinitely superior to any other linear unbonded t least $125 million 


] ne 
ng 


ai eae . canographers are fomenting a 
strain gage bi-directional accelerometer: scholarly revolt. They contend that th 


f the ocean are far more im- 


Its cross axis response is unusually low...its resonant fre- portant than the depths of space and 
hat our ignorance of the important 


quency is unusually high—and there’s extremely little damp- opr at the Seven Goce fe trade 


A number of new occa- 
earch vessels at a few 


ing change over a temperature range of —65°F to +250°F. 


mill , ] nie re lle yr im- 
The 4-202 is the smallest temperature compensated instru- met — hy patient _ vot % s 

rcdiatel 1¢ geologists want » go 
ment you'll find anywhere for measuring accelerations per- under water, too. The “Mohole” 


pendicular to mounting surfaces. It’s available now in a pea he “ 7 _ — a ape 
and sampling the inner-crust layer of 


range of +5g to +500g. the earth’s skin, under about 30,000 ft 


| of water, is most intriguing. Undoubt- 
For more information, write for Bulletin CEC 4202-X4, | edly the information obtained would be 
very important and it might be gotten 
for a bargain price of about $50 million 
While military necessity and the 
scientific urge are impelling motives 
'they are always backed up by an un 
easiness about our international posture 
Our defensive gloom seems to take the 
shape of a shadow that looks curiously 
like the Russian bear. Even so, there is 
a tendency among some researchers to 
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tige factor. They say it is unbecoming 
of a scientist to have anything to do| 
with, or give any consideration to, inter- | 
national propaganda. However, even 
they can hardly ignore glaring headlines 
which give evidence of decreasing con- 
fidence in America because Russia occa- 
ionally manages another technological 
coup. Our national standing is very 
much at stake and this is a most power- 
ful motivating factor in our national 
program 

While the scientists and engineers 
jockey for position and government sup- 
port in the glamor fields, the college 
ind university professors stand on the 
side lines (along with their presidents) 
and wring their hands. “You are rob- 
bing us of our faculty” they cry. They 
are not entirely consistent because many 
of their institutions are heavily involved 
in extensive research on these stupen- 
dous projects. Yet there is no gainsay- 
ing the fact that the competition of 
fancy salaries, project glamor and, in 
some cases, patriotism, is denuding the 
faculty ranks in quality as well as num- 
hers, just at a time when unprecedented 
demands are bearing down on institu- 
tions of higher learning. 

It is quite evident that there is not 
now enough human talent (and prob- 
ibly not enough financial resources) to 
lo all the wonderful things which Amer- 
ca seems to be demanding of itself. Pat- 
terns and programs seem to evolve at 
random or are arrived at by default. It 
may be contended some great and firm 
decisions must be made Bat unless we 
ire to be the subjects of an omniscient 
dictator, who is to make them? Such 
decisions in our complex world involve 
matters which are for the most part be- 
vond the ken of legislators, government 
executives or the usual variety of busi- 
nessmen 


National Decision-Making 

Perhaps they are not aware of it, but 
the scientists and engineers are playing 
an increasingly important role in na- 
tional decision-making. In their posts 
as employes of government agencies, 
in the military services, as members of 
advisory bodies, they frequently are in 
a prime position for making value 
judgments about these very expensive 
and important national programs. The 
creation of the positions of Special 
Assistant to the President for Science 
and Technology and the scientific 
attaches at the ambassadorial posts is 
further evidence of the impact which 
scientists and technologists have in} 
passing judgment on non-technical | 
matters. The criteria for making such | 
judgments are not to be found in any} 
textbook, nor are they clearly delineated 
in anv available statements of national | 
policy. The role of the scientist and) 
engineer in our national well-being is far | 
more complicated than it was in the 








IMMEDIATE 


DATA! 


When you need print-out records fast, 
5-123 Recording Oscillograph with 
sive ‘‘DATAFLASH’’* delivers traces 

times faster than you'd expect from 

y other print-out process. This means 

immediate access to clear, readable data 
e recording at 16 ips. 

e all-new modular 5-123 gives you all 

> advantages of non-chemical process- 

with standard print-out papers—with- 
atensification delay. 

The last word in mounting versatility... 
ack it vertically, lay it horizontally for 
ble-top use, or stand it on a bench. The 

3 is unmatched for versatility. You'll 

like its full front accessibility and 
hbutton controls that change speeds 
ntly from 0.1 to 160 ips while record- 
36 to 50 channels of data. 

For complete information, contact your 

nearest CEC saies and service office, 

or write for Bulletin CEC 1623-X9. 
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DISTRIBUTION NETWORK OFFERS MAXIMUM SERVICE 
TO BENDIX CONNECTOR CUSTOMERS 


important Supplement to Factory Facilities: 
This distribution network was built to serve you 
promptly from strategically located stocks—and 
is, in effect, an extension of the same quality custo- 
mer service we maintain at our Sidney plant. Rigid 
factory assembly and quality control standards 
are observed at all our field locations. Check the 
appropriate map section for the source nearest you. 


WESTERN STATES 
DISTRIBUTION CENTERS: 
LOS ANGELES 16, CALIFORNIA 
Avnet Corporation, 5877 Rodeo Rd. 
SUNNYVALE, CALIFORNIA 
Avnet Electronic Corporation of Northern California 
1262 No. Lawrence Rd. (P. O. Box 568) 


SALES OFFICE & FACTORY BRANCH: 
LOS ANGELES, CALIFORNIA 
117 E. Providencia Ave. 
Burbank, Calif. 
SALES OFFICE: 
SEATTLE, WASHINGTON 
8425 First Ave. S. 


NORTHEAST & GREAT LAKES STATES 
DISTRIBUTION CENTERS: 

WESTBURY, LONG ISLAND, N. Y. 

Avnet Electronic Corporation 

70 State St. 

MELROSE PARK, ILL. 

Avnet Electronic Corporation of Illinois 

2728 No. Mannheim Rd. 
SALES OFFICES: 

NEW YORK 

545 Cedar Lane 

Teaneck, N. J. 


CHICAGO, iLL. 
4104 N, Harlem Ave, 


eG SOUTHEASTERN STATES 

DISTRIBUTION CENTER: SALES OFFICE: 
MIAMI, FLORIDA ORLANDO, FLORIDA 
Airwork Corporation 1922 Taylor Ave. 
1740 N. W. 69th Ave. Winter Park, Fic. 


SOUTHWESTERN STATES 

DISTRIBUTION CENTER: SALES OFFICE: 
DALLAS 7, TEXAS DALLAS 35, TEXAS 
Contact Electronics, inc. 2608 inwood Rd. 
2403 Farrington St. 


MIDDLE ATLANTIC STATES 

DISTRIBUTION CENTER: SALES OFFICE: 
PHILADELPHIA 3, PA. WASHINGTON 46, D. C, 
Harold H. Powell Company 1701 K St., N. W, 
2102 Market St. 


gy EXPORT AND CANADA 
EXPORT: 
BENDIX INTERNATIONAL DIVISION, 
BENDIX AVIATION CORPORATION 
205 E. 42nd St. 
New York 17, N. Y. 


CANADA: 
Aviation Electric Ltd., 
200 Laurentien Bivd. 
Montreal 9, Quebec 


by 


Scintilla Division 


Sidney, N. Y. 
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Target Missile Sets Altitude Record 


KP-76 rocket-powered missile recently established a new target missile altitude 
tt. at White Sands Missile Range, N. M. Manufactured by Radioplane Division, 


Corp., the missile attained a speed of Mach 1.03 during flight 


good old days of a generation ago 

Although these major national affairs 
loom large, they by no means encompass 
the whole pattern of our technological 
life. It might be revealing to review 
some other items of technology which 
involved aspects of judgment which are 
not considered in the traditional aca- 
demic curnculum 
Bridge Design 

One of the outstanding structures in 
our country is the George Washington 
Bridge which spans the Hudson from 
172nd St. in New York City to the 
Jersey Shore In the original design 
the two supporting end columns of this 
great suspension bridge were to be cov 
ered with masonry in keeping with tra 
dition. This was justified on the eco 
nomic grounds of protection of the steel 
structure from the weather These 
masonry columns were the subject of a 
great deal of debate and finally, after 
considerable argument, the design was 
changed, eliminating the masonry and 
leaving the steel towers with their open, 
lacy structure exposed to the weather, 
even wo the economics argued 
against such a change. The decision 
was made on the presumption that 
open towers would be much more beau- 
tiful than ones which were covered with 
a layer of somber stone. Here was a 
case where the decision was made on 
the basis of aesthetics, rather than the 
usual engineering criteria plus econom- 
ics 

One of the most debatable and de- 
bated projects of the New Deal Days 
of the 1930's was the Tennessee Valley 
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development involving p 
flood control and the int 
new industries The argu 
ind con, ranged from the sa 
theme of the enthusiasts t 
economic boondoggle” of t 
ifives The project did { 
ourse, with extensive fede: 
but the decisions were not 
strictly cconomic or engin 
Essentially thev were made 
to the sociological values in 
though some of the critics 
entirely partisan politics 
Now, after some twenty 
the Tennessee Valley A 
been accepted as a part of A 
ind there is no question 
greatly benefited the eco 


social well-being of that ext 


gion. It is not possible t 
national balance sheet to 
whether or not it has been 
in the purely business sens« 
no such a determination 
made The point is that 
factors, other than technolo 
ple profit or loss, have in th 
probably will in the future 
and more into the major d 
volving certain engineering | 
The nationwide rural el 
program under the aegis of 
Electrification Administrati 


began in the same New Deal | 


subject to the same debati 
cism as the Tennessee Vall 


This program involved the f 


port of a wide-spread rural net 


electrical systems which 


power companies, either pri 





7 ROUTES TO 
HIGH-LEVEL WORK 
AT CHANCE VOUGHT 


... for engineers and scientists 
who can give creative initiative to 
new and significant programs and 
accept responsibility for program 
guidance. 


Lunar and Planetary Analysis, M. S. 
in Mathematics or Physics with experi- 
ence in Statistics, Probability, Nuclear 
and Particle Physics. To evaluate the 
environment of the moon and planets. 


Cosmic Radiation. M. S. in Physics or 
Engineering. Ph. D. preferred. Must 
be able to do original work in space 
radiation analysis and high energy 
particle shielding. 


Navigation and Guidance Systems, 
B. S. in E. E., Mathematics or Physics, 
M. S. preferred. To be responsible for 
analysis and conceptual design of guid- 
ance systems for space systems. 6 to 
10 years’ experience. 


Communication and Data Systems. 
B. S. in E. E. or Physics. Advanced 
degree preferred. To be responsible for 
analysis and conceptual design of space 
communications and instrumentation 
data systems. 6 to 10 years’ experience, 


Antenna Systems. B. S. in E. E. or 
Physics. M. S. desirable. 3 to 7 years’ 
experience in the design and establish- 
ment of requirements for advanced 
military and commercial antenna sys- 
tems. 


Operations Research. Ph. D. in Statis- 
tics, Mathematics or Operations 
Research preferred. 10 to 12 years’ 
experience in directing and performing 
all forms of systems and organizational 
operations research and analysis. 


Advanced Analysis. Ph. D. in Physics, 

Mathematics or Electrical Engineer- 

ing, specializing in statistical commu- 

nications theory, or Operations Re- 

search. 

Write: Professional Placement Office, 
P. O. Box 5907, Dalias, Texas 


CHANCE 
VOUGHT 
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New Bendix high-temperature material resists 
oxidation, acids, caustics...retains strength at 3000°F. 


Chrome Cerametalix is the latest product of the Bendix Cerametalix 
laboratories. A unique chromium based cermet (ceramic-metallic 
material), it is ideally suited for applications in corrosive or oxidizing 
atmospheres in the 2000° to 3000°F. range. It combines resistance to 
heat, oxidation, and erosion with strength and hardness, Chrome Cera- 
metalix offers great promise in aircraft, missile, and gas turbine engine 
components, and in a wide range of industrial processes including the 
steel and petroleum processing industries. In addition, the ability to at 
machine and work (Chrome Cerametalix with conventional methods and 3 


equipment makes it especially attractive to designers, = 


For complete information on this remarkable new seiane Wa 8 
(‘crametalix Sales Department. awe 





Bendix fSiviston South Bend, IND. | | Re 












FORGEABLE, WORKA 
Chrome Ceremetalix 
forged and hot worked, 





municipally owned, could not justify on losing residents and the suburb 
the basis of anticipated earnings. The the city lines are growing, mor 
debates on this subject were quite bitter explosively. This is due, of co 
with many accusations of political skul- the universal availability of auto 
duggery and wastage of federal funds. The dimensions of ancient cit 
Here again, however, the pattern of largely determined by the feasibl 
rural electrification is now quietly ac- ing distance. The early Amer 
cepted and the various power companies pattern developed around th 


which supply the energy are glad to have drawn vehicle, supplemented 
the business. It is true that the initial clectric, public transportation. S INTERNATIONAL MISSILE 
AND SPACECRAFT GUIDE 


capital investment for the widely: scat boundary lines of the city spr 
tered customers could not have been’ the greatest concentration of 1 Just Out. Authoritative facts, figures, and 


background on important U.S. and foreign 
justified to stockholders or to munici- tended to remain near the center vckets, missiles and spacecraft are provided 


n this encyclopedic guide. It briefs you on 


; } ; 
pal governments however, the apparentiy innate a he progress of any nation in rocket air 


Pak t} kiddies br lanes, alr-to-surface missiles, manned mis 
: : parents to give the 1ddK ; . ria ; 
es, space research vehicles, test missiles, 
Economic Gains space and green grass, plus the 1 lrones, and many others. With more than 
: - . . 14 “) photegraphs, sideviews, and other illus 
There is but little ep gre sity for independence exempli trations, {t presents vital technical data on 
ibout the sociolo vical as well as the driving the rivate sutomobile indreds of models from all over the world 
“4 , | By F. Ordway Ul, Natl. Aeronautics and 
economic gains that have resulted for to the exodus from the downtow Space Admin., and KR. Wakeford, Melpar, 
. ~y ae Ine. 411 pp. 2: 
the rural customers. Some 97% of But at the same time, whet 7 an ae oe 


rural America has now been electrified from logic or habit, a large pr 
More than 1,000 locally owned—mostly the business affairs remain PROPULSION SYSTEMS 
FOR SPACE FLIGHT 


cooperatives—have paid some $1 billion trated in the central portion of t! 
in principal and interest on the $34 which the thousands have be Here is a comprehensive view of the design 
: - : - evelopment, and operation of reaction en 
bilhon REA loans. That is not a very doning as a place of residenc gines for use in outer space The book sur 
. 1 ‘ eys the entire field from turt ts to photo 
good return in 25 vears from a strictly leads to the twice-a-day cyck prepulsion, stressing the —— —— 
bh 0 view . ; of driving to rol types of engines. In addition, it describes 
usiness point of but when judged congestion driving to and fr nodern developments in jon propulsion, plas 
by the criteria of national economic with its attendant irritations, lost t na drives nuclear propulsion, chemical 
sets, and other ir rtant areas o e 
ind human welfare it may well b« and inefhciencies and struggles f earch. Also peevided ie > vanes aaiien 
Very ww d wa , 20 k to , y “nx urtl as e form the space environment in which craft 
rv fe ould want to go back to the ing space Further, as the f n . in. ny Sy ny ~~ BM, A 
old kerosene lamp or hand pump days, dents migrate to the fringes the 12 pp., 149 ilus., $10.00 
particularly if they happen to be rural to be replaced at the core with 
residents This, agen, was a pattern nomic and so iological undesi GUIDED MISSILE 


of major decisions bused on an over-all the old-time tax structure is fract ENGINEERING 


sociological rather than on a techno-_ the conglomeration of fragment: Gives important principles and engineering 
v2 ; aes * bec hniques of the various sciences that make 

cconomic basi ecrmmimecnhit organizations \ apeamanats j p the field of guided missile engineering 
We may turn now to a very different Icte. Does it really make sense ind their interrelations. Fundamentals of 

: : lectronies, guidance theory, aerodynamics 

type of problem—one which looks to question becomes more perting 1irframe performance, and other subjects ar 
‘ , » “es xpertly covered. The book provides valuablk 

the future The 196( census reveals the week xy rking knowledge of contributions made 
some very significant trends in Ameni- Or, perhaps 1 community the y engineers and scientists in fields related 
5 ° ter 7 1] , you own. By A. Puckett, Hughes Air- 

can metropolitan centers Ihe core New York City is too small a un craft Co., and S. Ramo, Ramo-Wooldridge 
Corp. 512 pp., 713 Ulus., $10.00 


communities (downtown) are steadily megalopolis which now extend 


The blant trath about what auto- 
ion is doimg t 
tem and how wu affect ar military power. 
Two experts analyze the situation and discuss the 
' > bilitves for change in our technica! 
I 4 startling, thought 
teele, amd P. Kircher, 


Automation and the Cold War 


SEE THESE BOOKS 10 DAYS FREE 


ee ee ee 
McGraw-Hill Book Ce., Dépt. AW-11-14 
327 W. 4ist St.. New York 36, N. Y. 

emi me book(s hecked below for 10 days’ ex 

smination on approval. In 10 days I will remit fo 

k I keep plus few cents for delivery costs, 

nd return unwanted beok(s) postpaid. (We pay 

er with this coupon—same 


Ordway & Wakeford —inter. Missile & Space- 
craft Guide -$25. 00 

Corlise—Propul. Sys. for Space Fit.—$10.00 

Puckett & Ramo—Guided Missile Engrg.—$10. 0 
ele & Kircher—The Crisis We Face—$4.95 


egulus Missile Launched as Target Drone 


Rocket motor launching Navy Chance Vought KD2U-1 Regulus missile is a Rocketd 
M.34 solid-propellant booster developing 130,000 Ib. thrust. This was the second suce« ae 


launching of Regulus as a target drone. Regulus was canceled by Navy in 1958 (AW For prices and terms outside U.S. 
Dec. 29, 1958 p 27) write MeGraw-Hill Int'l, N.Y.C. 36 AW-11-14 
PC. a7, 5, p. 4/). 
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Let this weather-seeing eye help cut costs 
of operating your executive aircraft 


The RCA AVQ-50 Weather Radar in your aircraft will help your pilot 
to bring you to destination in better time and greater comfort than ever 
before. In terms of money saved, this may be important; in terms of time 
saved, it may be priceless. Being able to “‘see’’ the weather far ahead 
enables your pilot to select a smooth path through or between turbulent 
areas and often avoid the long costly detours formerly necessary. 

All this is important to the effective and economical use of business and 
executive aircraft and makes for greater flying safety and comfort. These 
are the reasons why weather radar has been designated as required 
equipment on most commercial! airlines. Now, by making the AVQ-50 
lighter, simpler and more compact, weather radar is made available to 
aircraft with weight, power and space limitations. 

anv of the authorized RCA Dealers listed on the opposite page, will be 
glad to give yu full information. Or write: Radio Corporation of America, 


11819 W. Olympic Biva., Los Angeles 64, California. 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 








2 AC Osage 


For full information 
about the RCA 
WEATHER RADAR 
get in touch 
with your nearest 
RCA authorized 
dealer listed below. 


Aircraft Radio & Accessory Co. 
Denver 7, Colorado 


Airmar Radio Service, inc. 
Ronkonkoma, N. Y. 


AiResearch Aviation Service Co, 
Div. of Garrett Corp. 
Los Angeles 45, California 


Anderson Aircraft Radio Co. 
Detroit, Michigan 


Associated Radio Co, 
Dallas, Texas 


Atlantic Aviation Corp, 
Wilmington, Del. 


Butler Aviation, inc. 
Chicago 66, Illinois 


Butler Aviation 
Milwaukee 7, Wisc. 


Butler Aviation 
Washington, D. C. 


E. Fornell & Co., inc. 
Palm Beach, Florida 


Flightcraf?, inc. 
Portland, Oregon 


Florida Aviation Corp. 
Miomi 48, Florida 


Gopher Aviation, inc, 
Rochester, Minn. 


Minnesota Airmotive 
Minneapolis 50, Minn, 


Ohio Aviation Company 
Dayton, Ohio 


Piedmont Aviation, Inc. 
Winston-Salem, N. C, 


Qualitron, Inc. 
Burbonk, California 


Reading Aviation Service, Inc. 
Reading, Pa. 


Remmert-W erner, Inc. 
St. Louis, Missouri 


Robbins Aviation Corp. 
Pontiac, Michigan 


Roscoe Turner Aeronautical Corp, 
indianopolis 21, indiana 


San Jose Avionics Co, 


San Jose, California 


Smith-Meeker Eng. Co, 
New York 7, N. Y. 


Southern Airways Company 
Atlanta, Georgia 
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Boston down the i.ast Coast t 
ington comprises an  unpré 


pand from the present two and three- 
quarter billion to five or six billion. 
Irom whence will come all the natural 


sociological complex. In view 
ern transportation and commun 
should there be only a few con 
nuclei of business and ind 
should the many activities be 

in much smaller units? There h 
many bits-and-pieces appr 


resources—particularly food, inanimate 
energy, minerals and water—to provide 
the physical wherewithal for a reasonably 
icceptable standard of living for these 
many billions of people? It is obvious 
that we, as a world, are going to have 
city planning but none, as far to learn to get more and more from less 
have been truly compreh ind less in order to meet the bona fide 
breadth and scope. Where are t lemands. ‘This is going to call for a 
great deal more basic research knowl 
dge than we have at present and large 
imounts of engineering ingenuity. The 
I am mentioning this rath xpenditures for the necessary investi- 
tuan task because when and gations can hardly be justified by indi- 
from such studies come to a | f idual private industrial organizations 
decision economic, sociolos for the simple reason that financial 
logistic factors will certainh profits will be a long time in coming, 
large as technology. Howeve f ever. Yet if the nations of Western 
cisions which must be ma lization, particularly America, do 
ssentially engineering in cl t undertake such studies, the Com- 
one accepts the definition unist countries undoubtedly will—and 
this path of technological 


gineers who will spearhead suc! 
1 feel confident that adequa 
is available if it were properh 


ng as the solution of proble thev will 
ganized complexities rogress to capture the uncommitted 
In the vears to come g itions of the world 

American engineers may wel What research and engineering de- 
uing their activities bey lopments should our nation undertake 
litical boundari If our to help solve the problems of the con 
leadership in tinuing supply of natural resources for 

ubstantial pr tself and the rest of the world? Who 
our techne ts will ha hould carry them out and how should 
being homebodies and will b they be financed? These questions rep- 


sent points of critical decision. If th 
1) 


maintain its 
vilization, a s 
lk rs 
olved in the international 
techno-sociological matrix er are faced, the engineer v 
preads to other shores. I a1 tainly have to play a primary role 
of more than the present for vill necessarily have a major part 
ision-making and involvement at 
points of application of feasible 
ple will suffice to indicate th evelopments 
Within the next half t In citing these examples I have 
touched on matters which obviously in- 


ments of American busines 


operations and foreign aid. Or 


world population will undoubt 


oe Sie oe male Ss: “sy 
ae B od sage ’ Te, : re 
oe ; ge bi 


Paces ct arte - 2 . 4 ee it : . : 2 . 
Ground Launch of Q-2C Firebee Target Vehicl 
Ryan Q-2C Firebee leaves launching | with JATO assist during ground launch test 


xan AFB, N.M. Target vehicle, previously lim- 
parachute-recovery system. 


ts 


program successfully completed at H 
ited to air launchings, is equipped 





DATA HANDLING 
Civil and Military 
Digital and 
Analogue Systems 





AIR TRAFFIC CONTROL SYSTEMS 
The Marconi $264A 50 cm. radar is 
the; most advanced air traffic control 
radar in the world. It will operate 
anywhere, including mountainous 
country, in all weather conditions 
It is designed for the control of jet 
aircraft from take-off to 150 miles 
plus, combining the three roles of 
Airfield Control, Terminal Area 
Control and Long Range Airways 
Surveillance. Several versions are 
now available to suit varied circum- 
Stances and continuous research is 
being devoted to ensure continued 
progress and development of Mar- 
coni 50 cm. radars. 


LONG RANGE HEIGHT FINDER 


Marconi’s offer a complete 
consultancy and engineering 
service in the installation of 
radar systems. All Marconi 
radars and data handling equip- 
ment have been designed for 
integration into the most ad- 
vanced air traffic control and 
defense systems at present in 
operation or contemplated 
the foreseeable future. 
Marconi radar is in constant 
use in 36 countries. 





LONG RANGE SURVEILLANCE RADAR 
This versatile radar can be adapted 
to a diversity of applications. The 
Moving Target Indicator climinates 
the echoes from stationary objects. 
Distortion of the reflector profile is 
prevented by the main member 
being a 6’ 8° diameter tube, thus 
giving increased accuracy over a 
longer life. A unique mechanical 
design feature ensures that the turn- 
ing gear is unaffected by slight sub- 
sidence of the site. Like the $244 
the equipment is ‘all weather’ and 
‘all climate’ and will withstand wind 
speeds up to 120 knots without 
‘radoming’. 


The Marconi $244 is the most advanced and accurate height finder in 
the world. In conjunction with the Marconi control system it can handle 
15 random targets per minute. Height references are related to a shock 
mounted artificial horizon which overcomes the instabilities inherent in 
all large supporting structures and gives the greatest known accuracy. The 
equipment operates satisfactorily in all weathers and climates from Arctic 
snows to tropical monsoon precipitation. It may be ‘radomed’ for protec- 
tion but will withstand wind speeds up to 120 knots without ‘radoming’. 


MARCONI 


COMPLETE CIVIL AND MILITARY RADAR SYSTEMS 


SURVEYED - PLANNED - INSTALLED 


Mr. J. S. V. Walton, Marconi’s Wireless Telegraph Company Limited 
Suite 1941, 750 Third Avenue, New York 17, N.Y., U.S.A. 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED 
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volve public bodies: municipalities, 
states, the nation and even the world 
community. The trends of the im 
mediate past and the prospects of the 
future all seem to give evidence of an 
increasing trend toward the welfare 
state lo one such as myself, who 
strongly believes in individuality and a 
free economy, this is a disturbing 
thought. But who has come up with 
any valid suggestions to counteract the 
trend? Those who contend that this is 
merely a matter of politics are evading 
the issue. The politics is an aftermath 
and not a cause. The sociological and 
the technological factors are the most 
important. I feel that imaginative en 
gineers might have some really new ap 
proaches to contribute, and I hope they 
will 

Return now to the subtitle of this 
paper: “Who Really Makes the Deci 
sions and Why?" The —— of 
human society will never be limited to 
the confines of neat scientifix forsee 
but it should be apparent by now that 
I believe the engineer, working in clos 
liaison with the pure scientist, must 
play an increasingly important, perhaps 
a dominant, role in making the deci 
sions and determining the management 
pattern of our future national program 
his must be because ence and engi 
necting now dominate nearly all a pect 
of our physical existence and important 
decisions must be based on adequate 
knowledge and understanding of both 
the physical world and the human race 
The necessary background for such 
bility will involve much m 
than a compilation of data, familiarit 
with handbooks, facility with th 
th comp 1) 


} 


ult } expertie Wi 
1 lleges and university 
idequate educational 
the enlarging respon 
1 most import int que 
infortunatelv, at the moment 


not have the answer. It should 


furnish food for very serious and con 


tinuing pedagogical thought 
I'his analysis leads one to believe that 
re is real substance to the argument 
in their student days engineer 
ould effectively absorb a substantia 
dose of that type of liberal education 
which develops a concept of what peo 
ple really are and what makes them tick 
Further, it leads to the conclusion that 
intensive education about people and 
their affairs is a continuing requirement 
for the engineer. He must always have 
more than a mere speaking acquaint 
ince with the arts, with sociology and 
political science as well as economics 
His working library should include man 
non-technical books His day-to-day 
reading should also embrace the better 
weekly news magazines, and such pet 
ennials as the New York Times, the 
Wall Street Journal and even the Con- 


gressional Record. @@ 
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NEW AVIATION PRODUCTS 


4 Why pass up 
“TEFLON know-how? 


Go where it’s greatest —R/M 


| gt 
Thousands of these R/M “Teflon” rings retain 
450°F fluid under grect pressure in the hy- 
| draulic systems of the X-15 ... on example of 
| R/M know-how — know-how that can also 
work for you. 


| Where “Teflon”* is indicated for a 
Jet Transport Towbar Is Positioned by One Man vital electronic or mechanical part, it 


Towbar is fitted to the nosewheel axle of a Douglas DC-8 jet transport by a ram doesn’t pay to pass up the “Teflon” 
know-how of R/M. 


man. The Y shaped 16-ft. towbar incorporates a handwheel to adjust the axle en re tage Ensayo 
pins. A crank adjusts the height of the tow-eye and raises the positioning wh: ft how to process “Teflon” into sheets 
hookup. Compatible with Douglas DC46 and DC-7 aircraft, the towbar is prod tor rods it am tape and machined parts. 
United Air Lines by the Industrial Service Co., Oakland, Calif. No one cam better meet your specs 
and your production schedules. From 
filter separator has a capacit R/M you get complete “Teflon” serv- 
gpm.; length is 30 in., diamet ice, including bondable “Teflon.” 
Warmer Lewis Division, Fram Corp To learn what we mean by service, 
Tulsa, Okla. talk to the man from R/M. Call the 
: nearest R/M district office listed be- 
Pressure Suit Cooler low, or write Plastic Products Divi- 
sion, Raybestos-Manhattan, Inc., Man- 
heim, Pa. 
toner for full pressure flight *Du Pont TM for its TFE-fluorocarbon resin 
mits more comfort for pilot 


RA 


' 
PLASTIC PRODUCTS DIVISION 


Portable Water Separater —— RAYBESTOS-MANHATTAN, INC. 


, 
Portable filter/separator for reinoving : 
: - Manheim, Pa. 
water and solid contaminants from avia- ‘ : 
BIRMINGHAM | © CHICAGO 31 « CLEVELAND I6 © DALLAS 26 
tion and jet fuel is intended for use at DENVER 16 © DETROIT 2 © HOUSTON 1 © LOS ANGELES 58 
roved A . t 4 MINNEAPOLIS 16 © WEW ORLEANS 17 © PASSAIC 
INIM prover rmMy airstrips I PHILADELPHIA 3 © PITTSBURGH 22 ¢ SOUTH SAN FRANCISCO 5 
SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 


Portable ground support 


Ihe separator would be used in con 
junction with hand pumps for fueling . SPECIALISTS IN ASBESTOS, RUBBER, 
iircraft from $5-gal. drums. The 50 Ib. ENGINEERED PLASTICS, SINTERED METAL 
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tite 


people 


“Essentially, this corporation will be 
people—people of the highest quality. 
The United States Air Force recog- 
nizes that men of great scientific and 
technical competence can perform at 
their best only when they can exercise 
their initiative to the full under lead- 
ership which creates the climate for 
creativity. We expect Aerospace Cor- 
poration to provide that kind of 
environment.” 

SECRETARY OF THE AIR Force 


Among those providing their leader- 
ship to this new non-profit public 
service corporation are: Dr. Ivan A. 
Getting, president; Allen F. Donovan, 
senior vice president, technical; Jack 
H. Irving, vice president and general 
manager, systems research and plan- 
ning; Edward J. Barlow, vice president 
and general manager, engineering divi- 
sion; and Dr. Chalmers W. Sherwin, 


A new and vital force 


of 
/ 


EROSPACE 
CORPORATION 


are creating a climate conducive 


to significant scientific achievement 


vice president and general manager, 
laboratories division. 


These scientist/administrators are 
now selecting the scientists and engi- 
neers who will achieve the mission of 
Aerospace Corporation: concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in missile/ space systems 
indispensable to the national security. 


The functions of Aerospace Cor- 
poration include responsibility for: 
advanced systems analysis; research 
and experimentation; initial systems 
engineering; and general technical 
supervision of new systems through 
their critical phases, on behalf of the 
United States Air Force. 


Aerospace Corporation is already 
engaged in a wide variety of specific 
systems projects and research pro- 
grams—offering scientists and engi- 


neers the opportunity to exercise their 
full capabilities, on assignments of 
unusual scope, within a stimulating 
environment. 


Immediate opportunities exist for: 
* WEAPONS SYSTEM PROJECT 
DIRECTOR 

¢ Senior SCIENTISTS/ SUPERVISORS: 
Propulsion Systems 
Guidance Systems 
Spacecraft Design 
Telecommunications 

¢ SPACE VEHICLE SPECIALISTS: 
Senior Power Systems Engineer 
Sr. Flight Performance Analyst 
Re-entry Aerodynamicist 


Those capable of contributing in these 
and other areas are invited to direct 
their resumes to: 


Mr. James M. Benning, Room 101 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 





briefing and while on alert status. 

The suit ventilator produces a 7 cfm. 
flow of air at a pressure of 2 psig. 
by means of a two-stage centrifugal 
blower powered by a silver cadmium 
13 v. battery. Ordinary ice cubes act 
as a heat sink on the unit which cools 
the suit some 35F below ambient. The 
18-Ib. ventilator will cool pressure suit 
for periods up to | hr. 

A. J. Sawyer Co., Inc., 597 Oakwood 
Ave., FE. Aurora, N. Y. 


Dynamic Load Tester 


Dynamic loads exerted during acceler- 
ation and deceleration of rocket engine 
firings are duplicated with a hydraulic 
test instrument. A primary application 
of the unit is in the design and testing 
of rocket motor mounts 

The Dynapak load tester, emploving 
two Hyge valves, can apply 1:5 million 
Ib. of force in 0.0001 sec.; decay time 

20 milliseconds. Load level. rise 
time, dwell time and decay tinpe may be 
controlled externally. The units may be 
applied in parallel for higher forces 

Convair Dynapak, 435 W. Fifth, 
Pomona, Calif. 


1 
| 
; 


High Temperature Chip Detector 


Magnetic chip detector is satisfactory 
at 6001 permitting more applications 
in high temperature areas 

The magnetic - detector, which 


detects metal particles in gear cases, 
constant speed drives and oil sumps, 
indicates the presence of metal in that 
the particles bridge a circuit. The 
elimination of elastic seals on the new 
model permits the higher temperature 
applications. 


Lisle Corp., Clarinda, Iowa. 
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Opportunity. «+ new brochure shows the capabilities 
and fa which have enabled Ball Brothers Research 
to mak Utstanding achievements in the satellite 
and re fields...shows the variety of company projects 
in re evelopment, and fabrication...shows why 
Ball Brot Research presents an opportunity for scien- 
jineers with above average abilities. 
WRITE FOR YOUR COPY TODAY 


BALL BROTHERS RESEARCH CORP. 


DEPARTMENT R&-5 
INDUSTRIAL PARK — BOULDER, COLORADO 
Hillcrest 2-2966 


A Sut wry of Ball Brothers Company, Inc. 





From Analytical Study to 
OPERATIONAL HARDWARE 


gli, New. sawver | 

Centrifugal BLOWER | 
for ‘ 

 asase Circuit 


| Breathing Systems % 


e ” Low Flow — High Speed 
High Pressure 


5” to 52” H2O Press. 
0 to 50 SCFM 
Pressure, Flow and 
Power Curves 
on Request. 


Presently in use with 


Analytical Design 

Heat Transfer « Fluid Flow 
Mechanical Design 

Fan and Blower, plus 

associated support equipment 
Crew Environmental System 


For Further Intormation write 


A. J. SAWYER CO., Inc. 
597 Oakwood E. Aurora, N. Y. 
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New Offerings 

All American Engineering Co., Wil- 
mington, Del., primarily engaged, under 
government sponsored contracts, mn re- 
search, development and manufacturing 
activities relating to the aircraft, satel 
lite and missile fields. Offering is 85,915 
shares of common stock for subscription 
by holders of outstanding stock on the 
basis of one new share for each four 
shares held; subscription price and 
underwriting terms to be supplied by 
amendment. Proceeds will be used for 
general corporate purposes, including 
reimbursement and payment for capital 
expenditures of about $300,000 for 
1960, a portion of which will be used 
for the construction of a laboratory and 
manufacturing building adjacent to the 
company’s general offices in Wilming 
ton. The company contemplates the 
expenditure during the following two 
years of about $700,000, including 
$150,000 for laboratory and testing 
equipment and $550,000 for machine 
tools and other capital items. 


Aircraft Armaments, Inc., Cockeys- 
ville, Md., engaged in applied research 
and develcpment in the fields of acro- 





your-map 


in ao UNIVERSE 
AIRCRAFT PUMPS 


This new engineering bulletin leads you right to 
the hydraulic pump designs you may be looking 


for. 


SMALL SIZE: Eastern gear pumps are the smallest, lightest made, 
An airborne servo system pump delivers 1.5 gpm @ 1500 psig 
x 2%”, weighs 9 oz. 

WIDE PERFORMANCE RANGE: pumps available have theoreti- 
cal displacement from .0016 to 1.30 cu. in. per revolution — flow 
from .025 to 9.6 gpm, pressures from 0 to 2600 

24,000 rpm. Weights with motor range from 1.5 to 8.5 Ibs. 
UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, re- 
liable Eastern units take loads to 50g in stride — shrug off tempera- 
ture differentials to meet MIL specs. 


EASTERN INDUSTRIES, INC. 


— measures only 1%” x 1%” 


100 SKIFF STREET 


WEST COAST OFFICE: 
4203 SPENCER SY. 


© TORRANCE, CALIF. 


psig, at speeds to 


HAMDEN 14, CONNECTICUR 





dynamics, ballistics, electronics, ord- 
nance, and electro-mechanics and in the 
design and manufacture of electronic, 
electrical, and mechanical devices largely 
for the Department of Defense. Offer- 
ing is 275,000 outstanding shares of 
common stock. These shares are to be 
offered by United Industrial Corp., a 
Delaware corporation, to its stockhold- 
ers of record on Nov. 18, 1960, for 
subscription at the rate of one share 
of Aircraft Armaments stock for cach 
eight shares of United Industrial com- 
mon stock held; subscription price and 
underwriting terms to “ supplied by 
amendment. Purpose of the offering is 
to provide United Industrial with addi- 
tional funds for general corporate pur- 
poses and, together with the distribution 
of 53,100 shares of the company’s 
commen stock to common stockholders’ 
of United Industrial on Sept. 16, 1960, 
to “broaden the market” for the com- 
pany’s stock. United Industrial has no 
present intention of disposing of any of 
the other 343,900 shares of Aircraft 
Armaments’ stock owned by it 


Stock Transactions 


The Securities and Exchange Com- 
mission's Summary of Security Trans- 
actions and Resultant Holdings for the 
period July 11 to Aug. 10, 1960, re- 
ported the following transactions by 
three executives of Sticcunedt Corp.: 
acquisition of 100 capital shares by 
William Littlewood, director, making a 
holding of 100; disposition of 200 
capital shares by William H. Schwebel, 
ofhcer and director, leaving a holding of 
630; disposition of 200 capital shares by 
Harper Woodward, director, leaving a 
holding of 3,400 

Other transactions for the 
July 11 to Aug. 10 include 


Allegheny Airlines, Ine. 
1,000 common shares by Hamilton O. Hale, 
director, leaving a holding of 1,500 

Atlantic Research Corp. Disposition of 

common shares by Keith E. Rumbel, 
officer, leaving a holding of 19,100; disxpoali- 

of 1,000 common shares by Franklin C 
Salisbury, officer and director, leaving a 
holding of 4,950 of 250 common 
hares by P. &. Shane officer leaving a 
holding of 16,350 

Aveo Corp. Disposition of 3.300 common 
shares by James R. Kerr, officer and direc- 

leaving a. holding of 6,000; disposition 

100 commen shares by W. A. Mogenson 
leaving a holding of 9%,000 
position of 4,000 common shares by K 
Wilson, Jr., officer and director, leaving a 
hold ne of 11 H00 

Belock Instrument Corp. Disposition of 
2,050 common shares (private transaction) 
by Harry D. Belock, officer and director 
leaving a holding of 223,496 
Braniff Airways, Inc. Acquisition of 5,000 
common shares by Willlam A. Blakley, di- 
rector, making a holding of 522,955; dis- 
position of 1,000 common shares, his total 
holding, by Allan Shivers, director 

Cesena Aircraft Co. Asquisition of 5,000 
common shares by Frank A. Boettger, direc- 


period 


Disposition of 


disposition 


lirector 
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PERFORMANCE ON TRIAL Bendix achieves optimal man/machine 
interfaces in early system design through testing on its Computer Operated 
Electronic Display (COED). Designed to simulate the operator’s station in the 
EAGLE Missile System, COED also permits real-time evaluation of energy 
management systems, logistic control, teaching methods, process analysis, 


and command control. Career positions are open involving use of this 


advanced technique for system design. 


BENDIX SYSTEMS DIVISION 
ANN ARBOR, MICHIGAN 





Dutch Develop Electrically Controlled Ramp 


Enclosed passenger ramp above has three-section telescopic arm extending 120 ft. from 
departure gate to cabin door. Arm revolves electrically from stationary platform. Angle of 
incline of the ramp is variable to permit height adjustments between cabin door and exit 
gate. Hydraulic servo-system controls fluctuations, during passenger loading; other controls 
prevent jarring by wind gusts up to 62 mph. Netherlands Trade Commission is agent for 
Maatschappij voor Vliegtuigbouw, N. V., the Dutch manufacturer of the ramp. 

by The 


, * Tr 500 common shares 
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ling } 


tor, making a holding 
Chance Vought Aircraft 
200 common shares |t Jame } ] 
officer, leaving a holding of 10 hare his total holding held 
Collins Radic Co. Disposition of 500 cor in partnership, by J. C. Maxwell 
mon shares by Max W. Burr r Hiller Aireraft Corp. Acquisition o 
director, leaving a holding of 2 apital shares, in payment of note dated 
Curtiss-Wright Cerp. Acquisit 1 f Oct. 31, 1952, by Francie A. Callery, dire 
common shares by tor, making a holding of 1,680 
tor, making a holding of 2,4 f 3.817 capital shares, in payment 
Dougl« Aireraft Co. t 1, 1952, by Stanley Hi 
capital shares by Edward H elnemanr f ind director, leaving 
a hold : 1170 1 tisition of 1.050 


indirectly 
director 
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lispositior 
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ffi er > ing a 4 t 
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Romney, director, making ' 
Eastern Air Lines, Inc. Disposit 
shares by Thomas I “reightor ; b A W.B 
officer and dire ! : aking 
4,870; dispositio f 200 common si ‘ Loral Electronics 
by Robert S r ares by terr 
of 29 
Fairchild Engine & 
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Henry L. McIntyre, dire 
holding of 1,050; acquisitior 
payment of note date 

Vincent, off ' 
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Cerp 


shares, in 


common 
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North American Aviation 


apit ires by S. K 


Jr officer 


General Dynamics 


cumme snare 


y Rex L 


General Electric 
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ommon sha 


f making 


Raytheon Co 

n shares } 

ector ea ng a 

Resistofiex Corp 
hares by Ray 

a holding of 4 

ard & Western Airlines, Ine. D 


71 GSR 


nmMor > 
Seabos 
, 


making 

»f 746 commor hi I share 

B. Montgomery, officer lisposit Brell ficer saving a holding 
shares by Har ison ion of 2,095 comm 

holding of 4 ) farold Montee, officer, leaving 


g 
ition of 4,737 « 


ommon 


é vv common 
ificer, leaving a 
tion of 2,000 common shares by Robert Pa l 07; dispo 
ton, officer, leaving £ Z indirectly in joint tenan 
acquisition of : ‘ mn ! I ’ feth, officer and director e% 
Charlies E. Reed 14,660 (direct holding 
of 3,529. 116) disposition of 1,000 common 
General Precision Equipment by Arthur V. Norden 
of 900 common shares by Joel Dear ifr holding of 11,127; disposition of 


tor, leaving a holding of 50% 1 tior mmon shares by Raymond A. Ni 


olding of 


leaving 
12.000 


rden 


officer 


124 


Wa ynitr t FA 72 «1 


ible reel, 27 ea 


Lansing 


officer, leaving a holding of 126; dispost- 
tion of 4,500 common shares by Warren H. 
Renninger, officer, leaving a holding of 
4,368 ; disposition of 10,000 common shares 
by Charles B. Ripley, director, leaving a 
holding of 15,962; disposition of 13,000 
common shares by John H. Rosenwald 
officer, leaving a holding of 37,379; diapos! 
tion of 19,000 common shares by F. H 
Vahlsing leaving a holding of 
38,600 
Standard 
position of 


director 


Kollaman Industries, Inc. Dis 
1,030 common shares, his total 
holding, by Walter F. Hermann, officer 
Thiokol Chemical Corp. Disposition of 
1,000 common shares by Alfred Raws, Jr. 
leaving a holding of 9,443 
Wooldridge, Inc. Di 
Harold L 
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officer 
Thempseon Ramo 
position of 100 common shares by 
George, director, leaving a holding of 
disposition of 500 common shares by 
F. Miller, officer, leaving a holding 
ind disposition of. 700 con 
es held indirectly In trust, leaving a 
holding of 8,60 
shares Edward P 
a holding of 1.530 
United Air Lines, Inc. Diep 
nme shares by Curtis Buys 
leaving a holdin 7: aa 
acquisit ; 4 ommon sheree throug 
Hampe! 
acquisition 
John M. Hodgson 


making a holding of 1.4423 acquis 


0 


mon 


disposition of »0 


; oOmMmmon 
Riley, officer 


leaving 


exercise of option . F 
making 
745 commor ha by 
officer 
tion of 300 « 
of option by Daniel 
making a holding of 775 

United Electric Coal Companies 
siti f 12,100 common shares by Ge 


Dynar owner making 


mmon shares through exercise 


(Lear fficer 


Acqul- 
nera 

Corp.. beneficial 
r of 250.103 


FAA Contracts 


Washington—Following is a list of 
unclassified contracts for $25,000 and 
Materiel Contrac?s 
Agency 


released by 
| Aviation 


Overt i 
Branch 


Lenkurt Eleetrie Ce., Inc., San Carlos 
“alif mtract FA-1055(1-1008) system 
elephone urrier Lenkurt Elect Co 
Type 45BX3, one system, instruction 
ufidition to in n 
item 1 ea spare 


item 1, one set 


I ¢ dera 


‘ and in 

1 with 

tise with 

‘ * f item 1, two kit $40,354 
Diet Grandview, M con 


t Design, Ine 
‘ ! hangeovef 


FA 141-1018) 


hyorid pane 500 ea spare parte met 


receiver 


wu“ tem 1 80 seta prepar 


lier ¢ 


parte fi 
lentification f 


replaceable 


1, estimate 3 
si4 a0 
Sigma Eletronics Research Corp 
at nt 1044) 


Superior Cable Corp., 

act FA-1068 (1-20 
#19, type 1 
CA 


Piastoid Cerp., Hamburs 
PA. Lhe cable cor 
r, £19, 600-volt non-arrm 
ordance specific 
OM ft of each 
0 @n $88,500 
Celliyer Insulated Wire Ce., W A. Leleer 
, Representative Philadelphia 
ract FA-1067(1-3020) able 


( Sales 
con- 
§00-volt, non-armoured, typ: 
ordance with specification 
"AA b 4.0 M ft cost of each return 
$27,706 

Division, Warner & Swasey Co 
Mich ontract FA-1078(1-3033), 


" 
A(s cig in acc 


} ; 


Duplex 
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Just name your lightweight locknut requirement... 


SPS offers a Nutt-Shel type 
for almost every application need 


~~ 


aft | 





FIXED ANCHOR 


Le 





FLOATING ANCHOR 


oS & 





FLOATING CLINCH 














GANG CHANNEL 





AIRCRAFT / MISSILE Division 
JENKINTOWN 3, PENNSYLVANIA 


where reliability replace 


Atianta, Ga. « Dalias, Tex. « San Diego, Calif. « San Leandro, Calif. « Seattie, Wash. « Tucka 
Wichita, Kans. « IN EUROPE: Elektro-Metali Export G.m.b.H., Dusseldorf, West Ger 


Fixed anchor, floating anchor, 
spacer ... whatever your require- 
ment in this class of locknut, SPS 
provides a Nutt-Shel design to 
meet it. 

Nutt-Shel lightweight locknuts 
are part of SPS’s complete line of 
aircraft/missile fasteners, which 
includes all AN, MS and NAS 
types—bolts and locknuts—plus 
SPS special high-performance 
types. Among the latter you can 
specify bolt/locknut combinations 
for temperatures to 1600°F., ten- 
siles to 260,000 psi and shear 
strengths to 156,000 psi. And look- 
ing to tomorrow, the SPS labora- 
tories for advanced research are 
already testing prototypes of fas- 
teners offering even higher levels 
of performance and mechanical 
reliability. 

For more information, write 
Standard Pressed Steel Co.—man- 
ufacturer of precision threaded 
fasteners and allied products in 
many metals, including titanium. 
Bulletin on Nutt-Shel products is 
available on request. 


Specifications—Nutt-Shel 
Lightweight Locknuts 


Materials 

Alloy Steel Nuts: Threaded element per 
AMS 6350; Se ee Stee! Nuts: 
Threaded element per AMS 5525 (A-286). 
Performance 

Meet or exceed AN-N-10 and/or MIL-N- 
25027 (ASG). Alloy steel nuts serviceable 
to 550° F., corrosion-resisting nuts to 900° F. 
Mounting Styles 

Standard rivet holes, dimpled rivet holes 
for flush mounting. or projection weld 
dimples. 

Finish 

Variety of platings and lubricants available, 
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CALL 


LIQUIDOMETER 


for imaginative instrumentation 
—electronic and electromechanical 


Liquidometer’s long experience in electronic and electromechanical instrument and control systems, coupled 
with the will and the facilities to pioneer, offers all industry unmatched measurement and control. 

Let’s talk about how we can supply imaginative instrumentation to support your full range of 

projects. Our ability in design, development, and production for a variety of applications in 

aero-space, marine, railroad, and industrial areas has already established Liquidometer responsibility. 

This revealing new brochure describes Liquidometer’s comprehensive capabilities . . . just write. 


nemmargnans 08 


THE LIQUIDOMETER corp 


DEPT. T, LONG ISLAND CITY 1, NEW YORK 


Simee 1920 








engine generator, automatic, gasoline, 18.75 
KVA, one phase, 60-cycle, 120/240 V, three- 
wire, in accordance with specification FAA- 
547g and supplement no. 72 thereto, 125 
ea., replaceable parts list for item 1 
accordance with specification FAA-G-12 
one list, item identification for replac 
parts of item 1, estimated 200 ea., $396,- 
620 
Stewart and Stevenson Services, Ine., 
Housion, x., contract FA-1079(1-3033) 
engine generator, automatic, gasoline, 2 
KVA, one phase, 60-cycle, 120/240 volt, 
three-wire, In accordance with specification 
FAA-574¢ and supplement no. 73 thereto, 
15 ea prepare and furnish replaceable 
parts list for engine generator, one list, item 
identification for replaceable parts of engine 
generator, estimated 350 ea., $89,790 
Minnesota Mining and Manufacturing Co., 
St. Paul, Minn., contract PA-1082(1-3159) 
1} in. tape, magnetic recording, wound on 
10} in. reels, with tape clip, 4,224 ea., 
$253,059 
Perry & Wallis, Inc., Washington, D. C., 
contract FA-NA-55 (5130), furnish all nec- 
essary labor, tools, equipment, plants, sup- 
plies, and transportation (‘including fuel 
power and water) and perform all work to 
demolish and/ or diemantie the South Con- 
course of the Main Terminal Building, re- 
habilitate the South Finger Building and 
vestibules 21 and #2 of the Main Terminal 
Building and to construct a new concourse, 
Washington National Airport, $163,914 
Avon Electrical Supplies, Inc.. Jamaica 
N. Y., contract PFA-1019(1-3005) cable, 
26 and i/e #8 bare), 5,000 
1Btarmored), 1,000 ft. per reel, 
1 ft. returnable reel, 32 ea., 


Wire & Cable Corp., Maspeth 
ntract FA-1020(1-2006) cable 
210 £00 volt 
) ft. per reel 
on of contract 
ble reel 15 ea 
1Biarmored), 2,000 
2.000 ft. returnabl 


Crescent Insulated Wire & Cable 
| 


nton, N ntract FA-1021(1-30 
24. 600 volt, type 
0 olt (non-armored), in a« ‘ 
with ape leation of contract, 1,69 
MFT. returnable reels, 846 ea., $236.780 
General Cable Corp., Washington, D. C 
ontract FA-1022 (1-23005), cable power 
S/e 26, 3/e #8, 6,000 volt, Type 1B(arm- 


ae 
os 


ee 


eee - 


ored), 2,000 and 1,000 ft. retur: 
239 ea., $416,669 

Wickes Engineering and Conatruction 
Co. Camden, N J.. contract 60 
(1-3017) clock, digital, 24-hr., 60 } 
126 volt, with case, type A des) 
accordance with specification 
300 ea., clock, digital, 24-hr., 6 
125 volt, without case, Type B, 
or without master contr clock 
ance with above specification 
pare item identifications for 
parts of items one and three, 
ea., $121,750 


AMC Contracts 


Wright-Patterson AFB, Oj 
lowing is a list of unclassified 
for $25,000 and over as rel 
Air Materiel] Command: 


The Are Equipment Corp., B 
yr ‘ ’ 


nta igreement No 
600)40940. $25 


728 


fudgins, Thompson, Ball and A>« 
al ma : ty ar 
(7 , 
aintenance do 
13.(600)4208 $4 
The Are Equipment Corp., 
mverter uid xy¥rer ts 
| A} 
(IFR 
Inatrument 


Fliicht repulsion Division } 
"’ cy ’ Ohio, J79-G!) 


Anti-ubmarine warfare avionics gear is being installed on the Lockheed P2V Neptunes at 
Lockheed’s Burbank, Calif., facility. Plane is now in its seventh model and production is 
scheduled through April, 1962. It has been sold to seven foreign countries. 
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BUSINESS FLYING 


~~ 
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PIPER CHEROKEE is replacement for the Tri-Pacer and will enter production at Vero Beach, Fla., early in 1961. 


Piper Widens Lower-Priced Airplane Line 


By Herbert J. Coleman 


Grand Bahama Island—Piper Aircraft 
Corp. has designed two new airplanes 
to capture a greater share of the low- 
cost airplane market while still pur 
suing wider sales of its “tribal’’ line— 
the Comanche, Aztec and Apache 

The new airplanes are the forerunners 
of an increasing emphasis on research 
and development at Piper which, ex- 
ecutives promised, will result in a 


new model every year. The planes are 
eColt two-plac sport pe business 
plane which will sell for $4,995 and is 
largely derived from the high-wing four 
place Tri-Pacer (AW Oct. 31, p. 34) 
e Cherokee, a four-place low-wing air- 
craft designed to replace the Tn-Pacer 
and which will sell for $9,995. It re- 
ceived Federal Aviation Agency approval 
during Piper's international distributor 
meeting at the Grand Bahama Club. 
The Cherokee, like the Piper Pawnee 





Piper Aircraft Corp., said here. 


Small Airport Expansion 


Grand Bahama Island—General aviation must look for future expansion to the 
small cities and the airports they can provide, William T. 


Piper, president of 





He predicted that the day of the small, non-operated airport will be a necessity to 
ensure the wide use of the lightplane. With more fuel tankage available, the 
lightplane no longer needs the airport merely as a fuel stop, but can use it for both 
business and pleasure in a wider area of flight. 

Piper pointed out that “as airlines get bigger and the airplanes become faster, the 
stops get fewer and existing airports get more complex.” Small city airports need 
not be expensive; grass strips will suffice, he said, and seven acres are sufficient for 
development. He also pushed for community ownership, instead of private ownership. 

Piper keynoted the 21st Annual International Distributor Meeting at the Grand 
Bahama Club, contending it is the first of its kind held on foreign soil. Overseas 
distributors attending were Charles Brazier, New Zealand; F. G. Marginson, Aus- 
tralia; T. A. Vigors, England; the Marquis of Kildare, Ireland; E. A. Goemans, 
France; Peter Van der Woude, South Africa, and John Kent, Switzerland. Next 
year’s meeting probably will be held at the new Vero Beach, Fla., production plant. 
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agricultural plane, was developed at 
Piper's new Vero Beach, Fla., produc 
tion facility, where it will be built carly 
next year on a five-a-day basis to start 
The Colt will be manufactured at 
Piper's main plant at Lock Haven, Pa., 
and, according to William T. Piper, 
president, “it will be the last of the 
high wings,” referring to future devel- 
opment 

lhe announcement to about 300 per- 
sons attending the sessions, some Com- 
ing from as far away as New Zealand, 
capped a report by J. W. Miller, general 
sales manager, that Piper is aiming at a 
record year in 1961 with sales aiming at 
a $62,500,000 retail total. 


Overseas Sales 

Part of this will come from increased 
sales efforts overseas, according to Wally 
Sawchuck, export sales manager. In 
1961, exports have accounted for $6 
million worth of business, he said, and 
Piper hopes to appreciably expand that 
figure next year 

Sales this year, Miller pointed out, 
will reach about $51,500,000 “and it 
looks like the best year ever, despite a 
recession this summer.” Sales in 1959 
were $44 million. 

Total unit sales in 1960 are 2,593 
airplanes, Miller said. He claimed that 
Piper captured 35% of the twin-engine 
market with its Aztec and Apache; 
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30% of the high performance single- 
engine market with the Comanche 180 
and 250; 74% of the special purpose 
market with the Super Cub and Pawnee 
agricultural airplane and 22% of the 
training, utility and sports plane mar- 
ket with the Tri-Pacer and the Carib- 
bean 

lo push sales toward the anticipated 
1962 figure, Piper dealers will sell the 
Colt on an installment credit basis- 
$995 down and payments of $29.68 a 
week. Contracts will be made through 
Commercial Credit of Maryland, Inc., 
and Piper expects the entry into this 
phase of credit-purchasing to markedly 
stimulate Colt volume. 

Basically, Piper is looking for the Colt 
to restimulate a sport and student flying 
interest that has waned in the 1950s 
rhe Colt’s low price, plus a drive to sell 
the plane to flying clubs on a “Learn to 
Fly the Colt Way’ campaign, is ex 
pected to accomplish this, 


Business Application 


Piper also will push the Colt as a 
business plane for operators of small 
firms who need the plane for compara- 
tively compressed markets—say 100 mi 
radii from their operations. 

As Wally Smith, assistant general 
manager of sales, put it 

“The Colt will be within the finan 
cial reach of more students than any 
plane being built today. We want to 


sell the Colt to every airport 
that can use it, stressing it 
instructional capabilities.” 

In the meantime, the Che 
move into a field establish 
l'ri-Pacer, whose sales pattern 
declining from 1,149 plan 
1956, to 594 so far this vear 

“The Colt will be th 
market airplane,” Miller not 
we'll narrow the base with 
okee and the Comanch 
three single-engine plan 
with.” 

Eventually, Miller said, P 
to develop 1 stable of 750 ¢ 
and will do away with the 
B & ( la i ilerships, itt 

to th orporat 

mpany hope ; to 

mbined dealershi 
ind twin engines) to 494 
present 300 

“We must reorganize at 
the dealer group in order 
Miller stressed We can 
tion history with the new 
terms of basic costs, lower 
ind rentals.” 

Need for dealer organizat 
dent from past history, M 
ued. In 1950, Piper had 2,! 
and they sold only 1,100 air 
$4 million retail gross. By p1 
mass—taking into consideratior 


cations, finances and managem« 


chandising ability, etc. Piper finally 
settled on 365 dealers. 

Piper also is branching into the avi- 
onics field and has established an Elec- 
tronics Division at Vero Beach which 
c..rently is building its new low-fre- 
quency Autonav receiver and homing 
device on a four-a-day schedule. 


Temporary Housing 


The division is housed in temporary 
quarters and unit production will be 
increased when new quarters are com- 
pleted. The Autonay sells for $395, 
weighs 4 Ib. 11 oz. and is aimed at the 
Colt and Cherokee class of airplane 
Piper’s Autoflite automatic pilot is built 
it Lock Haven and has been an impor- 
tant sales factor, according to Howard 

Pug” Piper, vice president in charge 
of research and development. It costs 
$1,995 installed (breakdown is $750 
for the aileron control, $750 for pitch 
ontrol and the balance for altitude con- 
trol) 

Piper now is developing a true air- 
peed indicator and may move into the 
VHF field in the future although How- 
ird Piper obsezved that “we are not 
ompeting with Collins and Narco in 
the higher priced field.” 

The Vero Beach operation, where 
the Cherokee will be built, was ob- 
tained by Piper from the City of Vero 
Beach on a 99-year lease; the company 
now is negotiating for an additional 85 





TWO-PLACE Colt 108 is Piper’s entry in the sport and student flying field. Plane sells for $4,995 in standard model. 
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Get 
Rocket- 
Fast 
Shipment |® 


from 
world’s largest 


STOCK «i 
Stainless 


Steel : 


No long countdowns here. i 
Allmetal stainless fasteners 

are stockpiled in advance 

—ready to go on your order. 
Fasteners in Commercial, 

AN, MS specs. You get fast 
delivery, precision quality, 

plus mass production 

economy when buying 

direct from stock. 


Special fasteners also 
fabricated to your exact 
requirements on extremely 
short notice. Full range of 
faw materials assures 
prompt service. Simply send 
blueprint or specifications. 


Pins * Bolts * Nuts * Screws 
(including slotted and Phillips 
—magnetic and non-magnetic) 
© Washers ¢ Cotters + Rivets 

© Rods * Studs ¢ etc. 


PHONE OR WRITE 
for prompt quotation or 
shipment. Send for catalog. 


SCREW PRODUCTS COMPANY, INC. 


Manufacturers of Stainless Fasteners Since 1929 


821 Stewart Avenue, Garden City, L.1., N.Y. 
Phone: Ploneer 1-1200 TWX GCY 603 


Midwest Division 
6424 W. Belmont Avenue, Chicago 34, Illinois 
Phone: AVenue 2-3232 TWX CG 3185 
West Coast Division — Office and Warehouse 
5822 West Washington Bivd., Culver City, Calif. 
Phone: WEbster 3-9595 TWX LA 1472 
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CHEROKEE lightplane has Piper’s swept-back tail, resembles high-performance Comanche. 


THICKNESS of wing can be seen in this view. Piper hes not “a power exact a ediiedion. 


acres to add to the present 20-acre site 
Main building is expandable to the 
south; walls are supported by three 
columns and can be moved southward 
to extend roof and floor areas. Plant 
is headed by Luther Blume, former 
director of purchasing at Lock Haven 

Cherokee will be Built in a 120,000 
sq. ft. factory area still in the process 
of completion; first two prototypes 
however, were built there, although new 
tooling and jigs are still being installed 
Planes will follow a U-pattern ending 
it the paint shop which will include 
hydraulic hoists to position the planes 
for faster painting. Rollout is made di- 

tly onto tie-downs on the main ramp 

In looking to the future, Howard 
Piper was blunt in his prognosis: “W<« 
can develop planes faster than prodix 
tion or sales can handle them.” 


Cherokee Design 


The Cherokee will be considered a 
Piper’s new model for 1961, although 
its rollout ime this vear, two veat 
ifter the go-ahead and what Piper 
called a “calculated risk” to build the 
Vero Beach plant. 

Key objective was simply to improve 
the Tri-Pacer and move into the fixed 
gear, low-cost, low-wing field; result was 
the Cherokee, which resembles th 
Comanche. The price, according to 
Howard Piper, is “very close to what 


the Pacer would have been in 196], 
if we had continued it.” 

The Cherokee is of all-metal con- 
struction (Piper says labor is half that 
expended on the Comanche) and em- 
phasis was placed on docile flight char- 
The plane was not available 
mecting, 


acteristics 
for flight evaluation at the 
since it still carried the experimental 
tag, but this docility is evident by wide 
spaced gear and quite thick wing 

Plane will cruise in excess of 130 
mph. Powerplant is a Lycoming 

)-320-B 160 hp. four cylinder dual- 
ignition engine. Standard fuel capacity 
with additional capacity avail 
ible to increase capacity to 50 gal. Fuel 
tanks are an integral part of the wing. 

Che Cherokee has a gross weight of 
2,200 Ib. and an empty weight of 1,185 
lb., giving a useful load of 1,015 Ib. 
Chis was a major design objective—stay 
in the Tri-Pacer weight area, but with 
1,000-Ib.-plus payload. Fuel consump- 
tion will be about 9 gph. 

Labor costs are cut because of design 
simplicity; wide use of aluminum, which 
is less expensive than dope, fabric and 
tubing, and a cutback in parts, since 
the C Therokee has 1,200 parts, compared 
with 1,600 for the Tri-Pacer 

Cherokee has a large baggage com- 
partment with a separate outside door 
for easy access. 

Production will start in January and 


36 eal 
) Pal 
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Ferro-magnetic domain structure of thin film 
studied under electron microscope. 


fy array produced by deposition of evaporated metal. 


Seeking the enormous potential in a faint trace of metal... 


Inside vacuum chambers in Remington Rand Univac’s switching time, more rapid access to and processing of data, 


laboratories, metal alloys melted at intense heats evaporate reduced | r consumption and smaller equipment. 

and then condense to form deposited films measuring 300 Concei y, memories produced in this way will have a 

to 500 atoms in thickness. cycle tin one-twentieth of a micro-second, and a 1,000 
Scientists at Univac searchingly study these microscopic word memory array will occupy only a few cubic inches. 

traces of metal. This is example of dynamic research programs which 
In them they see exciting possibilities for computers of are cont y adding to Remington Rand Univac’s 

the future...computers in which deposited thin film elements capabilitic both commercial and military fields. 

will supersede current memory cores and other logical Military Dept., Remington Rand Univac, Division of 

elements. The potential advantages: Phenomenally faster Sperry Rand Corporation, Univac Park, St. Paul 16, Minn. 


UNIVAC © 


CAPABILITY-INGENUITY-RELIABILITY for Business, Industry and Defense at REMINGTON RAND UNIVAC 
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phase up to the five-a-day rate using th 
160 hp. engine, although Howard Piper 
said the Cherokee will be offered later 
with a 150-hp. powerplant. Models will 
be Standard, Custom, Super Custom 
and Autoflite by late 1961. 

In the regular line, the 1961 Com- 
anche 180 and Comanche 250 will be 
improved and optional wing tanks of- 
fered outboard of the mains, according 
to Walter C. Jamouneau, Piper secre- 
tary, director and chief engineer. Tanks 
will increase Comanche 250 range to 
1,100 mi. (still air) by giving it a 90 gal 
total, up 30 from the present 

The tanks increase the weight 13 Ib 
but a new gross has been established for 


_thecAIRCRAFT FITTI 
‘OMPANY... 


t raising it from 2,800 Ib. to 
2,900 Ib. Another new feature is a fuel 
drain which can be operated from the 
interior floor, solving a chronic com 
plaint from owners who are forced to 
crawl under the low fuselage to drain 
the sump. Tanks can be drained in 
flight, if necessary. Turn radius has also 
been reduced from 25 ft. to 18 ft. Im- 
provements also have been made in 
ventilation and heating 
Improvements to the 
Aztec twins are relatively 
instance, the Apache now has a 
inside door lock plunger for safety pur 
it locks the inside door handk 
but can be opened from the outside 


<i 
the 250, 


Apache-G and 
minor. For 
new 


poses, 


©@ 20 YEARS OF SERVICE to military and commercial aircraft /missile 
manufacturers supplying MS-NAS-AN fluid line fittings and all 
special fittings including swivel, adjustable and positioning fittings. 
@ ENGINEERING AND TECHNICAL ABILITY that has eliminated inter 
granular corrosion and eutectic melting problems in fittings. (Data 


available upon request.) 


@ CUSTOM ENGINEERING and design for fittings of all materials. 
@ QUALITY CONTROL through complete engineering and test facilities. 
@ PROMPT DELIVERY from Dania, Florida or Whittier, California. 


WRITE OR WIRE. DEPT. A-! 


The AIRCRAFT FITTING COMPANY © 701 N. Fed. Hwy., DANIA, FLORIDA 


DISTRIBUTORS INQUIRIES INVITED 





—— serve the Best, joo!Remember to » eo 


CUTIVE AIRCRAFT SERVICE, inc. 


ae DAIS, TEXAS 


L. V. Emery, Pres 


while in the down, or locked, position. 
On the Aztec, throttle cables have been 
replaced by Teflon cables for smoother 
iction. Ribs under the fuel cells also 
have been beefed up. Planes will be 
offered in blue, tan, green, and red, with 
white as the complementary color. 

In most cases, Piper's 1961 models 
showed increased prices over 1960 
planes, although the Apache-G stayed 
the same at $36,990. Other prices: 
Comanche 250, $20,485, up $685; Co- 
manche 180, $16,445, up $645; Super 
Cub, $7,880, up $85, and Pawnee, 
$9,650, up $655. Aztec price has not 
been announced; plane cost $49,500 
in 19¢ {) 


Production Tooling 
Started for BA-7 


Maimo Flygindustri of Malmo, Swe- 
den, has started tooling for production 
of the BA-7 light business-sport  air- 
craft flown by Aviation Weex last 
summer (AW June 27, p. $8). Or 
iginal aircraft, designed and built by 
Bjorn Andreasson, formerly of Con- 
vair, San Diego, has been disassembled 
and shipped to Sweden for use as a 
prototype 

Malmo Flygindustri now is construct- 
ing three hand-built units to be used as 
demonstrators and for static testing, 
which will be to U.S. Federal Aviation 
Agency standards. Designer-builder An- 
dreasson has accepted a position as chief 
of the aircraft division with the Swedish 
firm and will be responsible for othér 
developmental work 

First delivery of a production BA 

ill be made to this country late next 
ummer to Pioneer hese Service of Los 
Angeles, representatives of Malmo Fy 
gindustri country 

Projected price of the all-metal. 
place aircraft still is about $5,06 


PRIVATE LINES 


Field Aviation Co., Ltd., has opened 
its new Aviation Executive Airct aft 
Center at Malton Airport, Toronto, 
Can Field Aviation is headed by 
Douglas Kendall; Victor Koby is gen 


cral manager 


in this 
two- 





First Acro Commander 500A to be 
based in Hawaii was flown there by 
Thomas H. Cooke, vice president of 
Acro Sal »., Ltd., Honolulu, Hawaii, 

ind E. A. Hickman, Reseda, 
navigator. Elapsed time from 
Oakland, Calif., was 14 hr. 32 min. for 
iverage speed of 151 kt. over the 2,186 
naut. mi. route. Plane used 294 gal. of 


fuel 


Tennessee Acronautics Commission 
has published! an Airport Directory of 
state facilities which includes aerial 
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photos and details of every airport. 
Directory can be obtained without 
charge from C. E. Murray, aircraft 
supervisor, Tennessee Aeronautics Com- 
mission, Berry Field, Nashville, Tenn. 


Welsch Aviation Co., executive and 
transport aircraft broker, has opened 
offices at the Marine Terminal at La 
Guardia Field, N. Y. J. C. Welsch said 
the move to center activities at La 
Guardia is part of an expansion pro- 
gram. 


Rick Helicopters, Inc., San Francisco, 
has taken delivery of its second Hiller 
12E helicopter. It will be used for 
survey and contract work in mountain 
ireas, according to James S. Ricklefs, 
president 


Lockheed JetStar has been ordered 
by T. Eaton Co., Ltd., Toronto, Can., 
department store organization. Com- 
pany now operates a Douglas DC-3 and 
a de Havilland Beaver. 


Monte-Copter amphibious four-place 
helicopter (AW May 5, 1958, p. 120) 
now utilizes magnesium castings, extru- 
sions and sheets for added strength and 
weight reduction. Company, based at 
Seattle, Wash., said use of magnesium 
eliminated about 200 parts and 4,000 
rivets. Aircraft has tip jet rotors and 
costs $25,000 


Beechcraft Model 18 twin has been 
donated to the Smithsonian Institu- 
tion’s National Air Museum by Red 
Devil Tools of Union, N. J. Plane is the 
first business aircraft to go on display 
at the museum. Plane was first built in 
1946 for Continental Can and was ob- 
tained by Red Devil in 1954. Aircraft 
was turned over to the Smithsonian 
fully equipped for all-weather flying. 
Presentation was made by George Lee, 
Sr., Red Devil board chairman 


Bay Aviation Super-V Bonanza con- 
version (AW Aug. 22, p. 107) flew 
from Honolulu to San Francisco in 13 
hr. 10 min., piloted by Chuck Banfe. 


General Aeronautics, Inc., of Prior 
Lake, Minn., is using modified Repub- 
lic Sea Bees, now designated Tern II, 
for fishing and hunting charter flights 
from the Minneapolis-St. Paul area 
Plane is modified by L. B. Smith at 
Miami, Fla.; wingtips have been ex- 
tended and new oil cooler has been 
installed. In addition, Tern II has a new 
splash rail to improve water takeoffs 
under loaded conditions. Outrigger has 
been added for trolling and Franklin 
6A8-215-B9F engine now turns an all- 
metal Hartzell constant speed propeller, 
replacing former fiber prop. General 
Aeronautics is headed by Harry J. 
Nystrom, president. 
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CAE’s record of solid accom- 
plishment in the design, de- 
velopment, and production of 
aircraft and space age com- 
ponents qualifies the company 
exceptionally well for com- 
mercial, as well as military, 
assignments in these fields. 
The company’s R. and D. 
capabilities embrace power re- 
quirements for a broad range 


of applications. 
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CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15 
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Siegler selected 
to produce electronic 
launch contro/ system 
for silo-launched 
ATLAS /CBM 


NM. ANAHEIM, CALIFORNIA + 
YORK * £N PREST 
MN, SALEM, fit 


PLANT LOCATIONS: HALLAMORE ELECT 
YORK + MAGNETIC AMPLIFIERS Divis 
PASADENA AND BURBANK, CALIFORNIA + 


New 


VAC 





INOIS « 








Convair-Astronautics Division of General Dynamics and the U.S. Air 
Force have selected Siegler for production of the automatic electronic 
launch control system of the mighty Atlas. Production is now in progress 
under a major multi-division contract awarded The Siegler Corporation 


The Siegler team in this top-priority project includes Siegler’s Hallamore, 
Hufford, and Magnetic Amplifiers divisions. 


Selection of Siegler for 
recognition of Siegler’s 
deriving from divisional coordination under the dynamic Siegler basic 
corporate concept 
outstanding military 


this vital defense requirement demonstrates 
superior performance...outstanding performance 
Progressive management of diverse activitics with 
industrial, comn 


fielda the 


rcial and consumer capabilities 


in order to bring to each of these astrenaotha of the othera 


For information concerning Siegler’s capabilities in your field, address 
The Siegler Corporation, at address below 


THE SIEGLER CORPORATION 


610 South Harvard Boulevard, Los Angeles 5, California 


MUFFOR ANIA « OLYMPIC @ 


SLER HEATER 
ANGELES 


A ONG ISLAND CITY. New 


* HOLLY GENERAL DIVISION, 


COMET CALIFORNIA + TY ANTENNA CO... INC RENO, NEVADA 
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1 line at Dornier-Werke GmbH. plant near Munich. Current production of about 18 
duce fuselage center section of the Fiat G.91 tacti- 
for 1961 rollout. 


> ‘am 
COMBINED Dornier Do. 27 and Do. 28 productior 
airplanes per month probably will be trimmed to 7-10 planes as Dornier tools up t 
cal fighter being built under license for West German air force by a combiix 


Dornier Eyes U.S. Market for Do. 27, 28 


By Cecil Brownlow yriva yperator n n here for a standard version of the latest 
birt lar reputation { ; ersion of the Do. 27. the O5 powere¢ l 
1 270 hp. Lycoming GO-450-B1 At 


Munich—West Germany's fast-reviv- side from the ut 
, a ur 8 recenth ngine, is 117,000 DM, or slightly more 


tion industry may soon launch 


j } 


than $28,000. Export price for the Do. 

vince of U.S. lightplanc g landings a1 L 28 powered by two 250 hp. Lycoming 

making a major bid f ields ranging ya Q-540-A1D engines is quoted it 196.- 
STOL Do, 27 and its twin trips to cornfi in¢ 100 DM, approximately $47,000 

rpart, the Do. 28, on th ircraft rding t Thus far, Dornier has rolled off a 

can continent “above all ex t total of 500 Do. 27s—428 of them for 

for such a move : n roblem ; tue West German air force as air couri 

the next two t 1 the trip “on sch rs and ambulance aircraft—and 10 Do 

final Federal A 

#& both 
Brit 


mn into territory long con 


, 


It is currently producing at the 


ym bined rate yf ibout 1S planes per 


impaign 
ipated 
Do 
il of 19 
Thi home 
he America i Do 
1 Brazil, and Do 
its short-fheld 
m oa TT f South 
1 in hopes of broadening Dorn 
ere. FAA certification will 
ypen th vor to the north 


Primar les effort within North 


trating 
iting 
’ 


America pt ibably will be centered 
round the potential of the Do. 27 and 
28 as bush planes « apable of operating 
the unimproved fields of Mid- 

. > 


mm farmer pilots or from forest- 
unded clearings of the northern 
ld 
Dornier officials believe the Do. 27 
has proved its rugged character, includ- 
ing a minimum of maintenance needs, 


with the West German air force and 


Wi 


SHORT takeoff capability is demonstrated here by this Dornier Do. 28 twin-engine plane. 
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BEECH “IMAGINUITY” IN 








Beech “space flights” at Boulder, Colorado... 


Pioneering in testing of space vehicle components 
...including liquid hydrogen fuel tankage systems 


Big things are happening at Boulder. Here, near the 
Bureau of Standards cryogenic engineering laboratory, 
Beech has assembled a highly competent team of 
scientists, engineers and technicians, chosen for a com- 
bination of skills, experience and interests. Working 
with the most modern equipment (much of it Beech- 
developed), this team is performing vital roles in per- 


fecting advanced propulsion systems and components. 
Beech qualifications for future assignments include 
more than 6 years experience in liquid hydrogen pro- 
pellants and liquid hydrogen storage; research, devel- 
opment and fabrication of titanium tankage systems; 
and environmental testing of a wide range of missile 
components and systems to qualification. 


eech feeogeace! Division 


BEECH AIRCRAFT CORPORATION © WICHITA 1, KANSAS. 








month. First delivery of the Do. 28 
was recently made to a West German 
air taxi operator. 

Production lines, however, are now 
being shifted to make way for Dornier’s 
share of Germany's licensed production 
of Italy's Fiat G.91 lightweight tactical 
fighter and, unless more-than-antici- 
pated overseas orders are received, pro- 
duction probably will flatten out at a 
combined rate of between 7 and 10 air- 
craft per month 

Dornier will produce the center sec- 
tion of the G.9) fuselage and be respon- 
sible for final assembly and flight test at 
its Oberpfaffenhofen Airport near 
Munich, where the Do. 27 and 28 have 
been put through their initial paces. 

Competitively, Dornier is — the 
Do. 27 and 28 as workhorses capable of 
ffectively carrying out a wide range of 
luties—crop dusting; acrial surveys and 
photography, which the Do. 27 is now 
doing for Swissair; ambulance and res- 
cue work, which the Do. 27 is conduct- 
ing for the West German air force; 
glider tows, short-haul traffic and feeder 
service 


Operationally Similar 


In addition, the company believes the 
hort takeoff and landing and flight 
characteristics of both aircraft provide 
them with a wide sales potential and, 
operationally, the two are remarkably 


similar even for brothers, with the 
single-engine Do. 27 sometimes out 
stripping its successor 

The lighter-weight Do. 27, for ex- 
imple, has a useful load of 1,590 Ib. as 
compared with 1,520 Ib. for the Do. 28 
It has a range of 995 stat. mi. without 
reserves at zero wind and 60% power 
it 6,000 ft. altitude as compared with 
660 stat. mi. for the Do. 28 under sim- 
ilar conditions. Its endurance at 45% 
power 1s 4 hr.. that of the Do. 28, 5:45 
hr. The Do. 28, for its part, has a higher 
ceiling, cruising speed and rate of climb, 
and at the higher gross weights of each 
aircraft, shorter takeoff capabilities plus 
the attractiveness of the added margin 
of safety a second engine can provide 


Performance Data 


Comparative performance figures for 
the two aircraft include 
@ Fuel capacity—Do. 27, 48 U. S. ga 
Do. 28, 121 U.S. gal 
e Wing span—Do. 27, 39.4 ft.; Do. 28, 
16.4 ft. Additional Do. 28 span is due 
primarily to the inclusion of an addi- 
tional fuel tank at the junction of the 
wing sections above the fuselage 
@Length—Do. 27, 31.5 ft. Do. 28, 
29.6 ft 
eEmpty weight—Do. 27, 2,490 Ib.; 
Do. 28, 3,610 Ib 
e Cruising speed at 75% power at 6,000 
ft—Do. 27, 140 mph.; Do. 28, 162 
mph 
e Maximum speed at sea level—Do. 27, 


] 
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CROP dusting configuration of Do. 27 has spray unit slung behind the landing gear. 


a 


FITTED as an acrial ambulance, this Do. 27 has been sold to West German air force. 


SKIS attached to the main landing gear have been added to this Do. 27 for bush work. 
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ELECTRONICS COMPARTMENT ‘ 


DOOR OPE 
ANT-|G WEATHER CARGO AND ENTRANCE DOOR 


RADAR ANTENNA 52’' WIDE X 58” HIGH 


Mi O [.) a R N Z a The Lockheed C-140 JetStar can 


bring mission support operations up to date—and save millions too. The JetStar’s 
high cruise speed and long range (Mach 0.814, 2,000 nautical miles) give it a much higher rate of 
utilization than the average support aircraft now in service. The JetStar’s pressurized cargo com- 
partment provides flexible arrangements to transport 14 people, priority cargo, or specialized equip- 


ment. It has been mathematically demonstrated that the modernization of mission support fleets 


—phasing in JetStars to replace obsolete airplanes—can save the government millions of dollars. 


LOCKHEED 


GEORGIA DIVISION + MARIETTA, GEORGIA 











Mid Canhion Gisens Coltvade Facility 


Mid Continent Airmotive Corp. 
15 mi. northwest of Denver, Colo., 
includes 33,600 sq. ft. hangar and 17 
is branch manager. 


Do. 28, rated at 171 mph. 
rated power and 45 
31 mph; Do. 28, 


152 mph.; 
© Stall speed at 
% flaps—Do. 27, 
34 mph 
¢ Approximate service ceiling—Do. 27, 
13,000 ft.; Do. 28, 20,500 ft 
© Rate of climb—Do. 27 at 3,970 Ib 
gross weight, 3,000 ft. in 6 min; Do 
28 at 5. 130 Ib gross weight, 3.000 ft 
1 2.4 min 

For a takeoff run, the Do. 27 requires 
610 ft. of roll and 935 ft. to clear a 
50-ft. obstacle at zero wind at 4,080 
Ib. gross weight, while the Do. 28, 
at 5,130 lb weight, needs only 
560 ft. and 900 ft. respectively. 

At lower gross weights, however, th 
Do. 27 moves into the lead 

With an 8 kt. wind and a lower gross 
weight—3,310 Ib.—the Do. 27 can be 
come airborne after a 210-ft. roll, clear 
a 50-ft obstacle within 410 ft. The Do 
28 with an 8 kt. wind but retaining its 
5,130 Ib. gross weight needs a roll of 
440 ft.. a total of 790 ft. to clear a 50-ft 
obstacle 

Landing at a gross weight of 3,750 
lb. and zero wind, the Do. 27 can come 
to a stop within 261 ft. The Do. 28, 
it 4,700 lb. gross weight, requires 
ft. of the same condi- 
tions 

rhe prototype of a potential succes 
sor—the Do. 29—has taken off in zero 
wind conditions after a 115-ft. takeoff 
roll and come to a halt after landing 
under the same conditions between 80 
and 85 ft. from the end of the runway. 

The Do. 29 prototype is a twin- 
engine pusher design in which the pro- 
pellers are swiveled downward to pro- 
vide lift during takeoff. A single shaft 


Zross 


s>> 


runways under 
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working from one gear 
against th 
tion could throw the 
swiveling one 


by 


while 


opened new facilities at Jefferson County 
as part of airport dedication ceremonies 
T-hangars. H. A. Smith is president and J. M 
New airport has a 6,000 ft. runway; manager is George Nels: 


} 
that 
aircraft 
propeller 
remained 


possibility 
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RUSKA 





RESSURE 


INTENSIFIER 


furnishes output 
pressures 
15,000 psi (output- 
input 
ratio of 9) from rel- 
atively 
sure sources: 


to 
pressure 


low pres- 


Compact, rugged, 
portable 


Precision 
construction 


Corrosion- 
resistant 


Minimum 
maintenance 
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Write for new literat 
INSTRUMENT 


RUSKA conrorsrion 


6121 Hillcroft Street, Houston, Texas 


Mail Address: P. O. Box 3396, Bellaire 


it’s good business 
to stay ahead in 


QUALI ae 


The pattern of pioneering in metalwork- 
ing is universal: it thinks ahead, it plans 
ahead...and it expects its pioneering 
resources to extend their own abilities to 
produce components of increased quality 
successfully and immediately. 


TMI small diameter tubing is proof- 
positive of this ability to stay ahead in 
quality and to match the pioneering goals 
of its customers. By keeping its quality 
and delivery promises, it has been the 
busy servant of nucleonics, astronautics, 
aviation, instrumentation! From every 
part of the United States and Canada, 
the “quality call”’ for small diameter stain- 
less steel, exotic and alloy tubing cor- 
centrates on the TMI mark of quality and 
its ability to cold draw to 
specifications which demand our 
kind of men, methods and 
machines! Technical conferences 
are always welcome, 
ar 
EF i a | 





perfection is required) you need the TMI 
mark of quality. Write, wire or phone 
—Norristown, BRoadway 9-7700 


TUBE METHODS INC. 


Bridgeport (Montgomery County), Pennsylvania 
Distributors in principal cities throughout the U.S.A, 
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Rausch Star Beech 18 modification has enlarged cabin and costs about $125,000. Plane can seat up to 10 passengers; ceiling has been raised 


11.5 im. Nose has been lengthened 3 ft. to accommodate the nose gear. Rausch is considering installing Boeing 520 turboprop engines 
and new Lycoming 720 eight-cylinder engines on future models. 


Design Details of Three Modified Executive Twins 


Th sncscmcien rt f 





See 


oo ek 


Vv Jolpar modific ation of a Beech 18 (reworked C-45G) is confined to addition of tricycle caine 6 geat which will be available fs in a kit form. 


Modification will increase gross weight less than 130 Ib. 


Gear is electrically actuated and all wheels are covered by doors, 


Saturn Meteor II light-twin, five-place, design is derived from a former Monocoupe Corp. project. Powerplants are two 180 hp. Lycoming 
O-360-AlAs turning Hartzell propellers. Gross weight is 3,800 Ib. and plane cruises at 199 mph. at 75% power; range is 1,100 mi. on 


120 gal. of fuel. 
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Isothalic Fiberglas is used extensively on nose section and vertical fin. 
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Nose gear on Volpar Beech 18 modification (left) is tied to two shear beams to tran rads to the monocoque structure. Standard nose 
gear in Volpar design is not steerable, although this feature can be provided as opt equipment. New gear is counterbalanced and 
retraction takes less amperage than standard landing gear. At center is nose gear Rausch Star, which is tied to four main fuselage 
beams. Note X-links for closing doors; gear retracts rearward and is controllable 35 n either side. Main gear on the Volpar twin 
(right) is tied to a truss bolted to the normal main spar, plus additional members fitted the center wing to take care of added torsional 
loads. All three wheels retract in 8 sec. Note how the gear door is cupped to prov ver for the wheel. 


5 
4 


\ 


* 


Instrument panel mounted in the Saturn Meteor II has dual controls, centered throt md propeller controls; radio panel also is cen- 
tered. Engine gages are placed on a sloping panel below the main panel. Planes w lified by Saturn Aircraft & Engineering, Oxnard, 
Calif.; Volpar, Inc., Pacoima, Calif., and Rausch Engineering, Ltd., San Francis: 
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THERE IS NO CEILING 
ON IDEAS 


© Advanced hydrogen systems being developed by The Garrett Corporati 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 


Major fields of interest are: 

¢ Environmental Control Systems—Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 
Aircraft Flight and Electronic Systems—Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 
Missile Systems—Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 
Gas Turbine Engines—World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 


Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


Send resume to: Mr. T. E. Watson 
THE Cor OR ATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 








WHAT'S NEW 





Publications Received: 
Design of Concrete Pavements for Ait- 
ports—Wire Reinforcement Institute, 
Inc., Dept. AP-11, 1049 National Press 
Bldg., Wash. 4, D. C. No charge if 
requested on company letterhead. This 
illustrated book contains 96 pages of 
descriptive information, data, tables of 
uircraft loading and landing gear details 


Basic Human Factors for Engincers— 
Paul A. Verdier—Exposition Press, Inc., 
386 Fourth Avenue, N. Y. 16, N. ¥ 
54.00; 112 pp. ‘Topic is designing of 
equipment ind systems for human us 
age. Illustrations of task analysis, hu 
man-factors working forms and person 


, 
nel evaluation are some item wered 


Motorola Power Transistor Handbook— 
Motorola, 5005 E. McDowell, Phoenix 
Aru $2.00 200 pp Intended to serve 
i guide and referen to versatile 
power transistor application \ list of 
symbols and abbreviations in general is 


nm lude d 


International Political Implications of 
\ctivities in Outer Space—The Rand 
Corp., 1700 Main Street, Santa Monica 
Calif. A report on the conference held 
n October, 1959, which was sponsored 

Rand and the Rockefeller founda 


Aviation Training Films—International 


Civil Aviation Organization, Montreal, 
Can. Reprint of Part 12 of the ICAO 


lraining Manual 


Aviation Mechanics—Board of Educa- 
tion, City of New York—For use in 
vocational high schools to prepare stu- 
dents to take examination in either air- 
frame or powerplant mechanics in order 
to be certificated for the FAA license of 


com pe tency 


Aviation Cartography—Card Division, 
Library of Congress, Wash. 25, D. C 
$1.75. A historic-bibliographic study of 
icronautical charts 


The Manned Missile—E.d Rees—Duell, 
Sloan & Pearce, Inc., 124 E. 30th St., 
N. Y. 16, N. Y., $3.50; 182 pp. The 
story of the North American B-70 


American Strategy for the Nuclear Age— 
Walter F. Hahn and John C. Neff— 
Doubleday & Co., Inc., 575 Madison 
Ave., N. Y., N. Y. $1.45 pocketbook; 
+55 pp. A collection of 33 essays by 
American statesmen, scholars, military 
experts and international businessmen 
presenting an analysis of Communist vs. 
ree World strategy. 
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SAFETY 





CAB Accident Investigation Report: 





Engine Cylinder Failure Caused 


Crash; CAB Cites Plane Scheduling 


\ Pacific Air Lines DC-3, N 67589, 
rashed near the Santa Maria Airport, Santa 
Maria, Calif., while making an emergency 
inding following takeoff at approximately 
18 PST, Oct. 26, 1959 The copilot 
vas killed, the captain was seriously injured, 
ind the purser and 17 passengers reccived 
varying degrees. The aircraft was 
ibstantially damaged 

Flight 308 was scheduled between 
\ngeles, and San Francisco, with intermedi 
ite stops at Oxnard, Santa Maria, and Paso 
Robles, Calif. The trip to Oxnard and Santa 
Viaria was routine Vakeoff from Santa 
Maria was made from Runway 30 with 17 
vassengers on board and of three 
\ few seconds after the first power reduction 
following takeoff, a loud pall sai was heard 
und fire was seen in the left engine. The 
left propeller was immediately feathered, the 
ngine was shut off, and appropriate power 
was applied to the right engine. At the 
time this happened the aircraft was at an 
approximate altitude of 550 feet msl., or 
0 ft ground. Shortly after 
this the fire was observed to be out; how 

cr, th began to buffet. This 
uiffeting became so severe that the aircraft 
ost altitude and the captain was forced to 
nake an emergency landing about 14 mi 

wth of the airport 

The Board concludes that this accident 

us caused by the failure of the No. 5 
vlinder of the left engine in flight, resulting 
» the distortion of the ring cowling to an 
stent that made flight impossible 


mpuries of 


Los 


a crew 


above the 


airplane 


Investigation 


On Oct. 26, 1959, N 67589, a Douglas 
DC-3, owned and operated by Pacific Air 
Lines, was dispatched by the company as 
Flight 308, a scheduled flight between Los 
Angeles and San Francisco. Intermediate 
scheduled stops were to be made at Oxnard, 
Santa Maria, and Paso Robles, Calif. The 
rew consisted of Capt. Charles W. Craig, 
First Officer Joseph J. Flanigan, and Purser 
Donald F. Robesky. First Officer Flanigan 
was acting as captain and riding in the left 
seat throughout the flight 

The flight from Los Angeles to Oxnard 
and Santa Maria was made without incident 
Flight 308 landed at Santa Maria at 1945° 
und passengers and cargo were unloaded 
While these operations were being per 
formed, a station agent called First Officer 
Flanigan’s attention to the left engine which 
vas leaking oil. First Officer Flanigan left 
the aircraft and examined the engine by 
means of a flashlight. He returned to the 
cockpit and advised Capt. Craig that every 
thing seemed to be all right and that no 
more oil was present than one would 


‘All times herein are Pacific Standard 
based on the 24-hr. clock. 
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normally hind on 
enough oil had leaked to cause ar 
added. The captain, had k 
the left engine from the cockpit 
greed that the leak was not suffi 
to interrupt the flight 

When the refueling was com; 
the flight was ready to go, a norma 
and the airplan 
Cockpit and 
ind the tak 


30 | 


an engine. | 


vho 


start was made 
to the takeoff pe int 
chec ks normal] 
made at 2016 from Runway 
weight of the aircraft at the time of t 
was 24,071 Ib hich 
mum allowabl t takeoff 
25,346 Ib. The aircraft wa 
prescribed limit th 
of gravity 
one infant, on board 
A few second ifter the aircraf 
uirborne and the first 


were 


} 
was hx iow ti 


loaded 
resp t to t 
There were | passenger 
ing 

. 


power | 


d « xplosion was 
left eng 
ing gear and flaps were in the 
the time ( ipt 
the fe tton to feather 
propeller determined that the 
was operating on METO pow 
xcept takeoff), and closed th 
He then took ntrol of the 
iltitude at that was 55 
ypproximately 3 ft 
the airspeed was 9) kt 
The 
ittempted to 
least hold altitude he had. | 
asked Mr. Flanigan to check 
gear and flaps were up and if the 
heat n the cold posit 
was don first officer said 
take care of the fire in the left 
und reached for the fire control box 


made, a lo 
vas observed in the 


raig immediat 


ithering 


left +} 
uircratt 
time rt 
above the 
ind ti 
was in a right turn 


ipta I 
the turn ] 


and lis 
what 


and 


; 
control was 


and th 


Plane Buffeting 


By then the aircraft was buffetin 
and the captain asked the first office: 
if the left propeller had feathered ; 
because he thought the buffeting 
be caused by a slowly windmilling pr 

Flanigan looked out of the left 
and placed his hand on the feat 
button. He then reported that the pr 
was feathered. The cowl flaps wer 
ind found to be in the trail position 
the buffeting becoming worse and 
craft losing altitude, the right thrott! 
moved forward for full power. In 
time Capt. Craig said that he kn 
a crash landing was imminent and 
the silhoucttes of oi] derricks aheac 
above him, he turned the airplane t 
left in an effort to avoid them 

The airplane struck the ground a 
immediately 

The place of impact was about |! 
north of the Santa Maria Airport at 


levation of 230 feet msl. With the air- 
raft in a_ left-wing-low attitude, first 
ground contact was made by the left wing 
tip. The aircraft cartwhecled to the left 
on its nose and in doing so the left clevator 
truck a 12,000-v. powerline causing power 
to be disrupted over a wide area; there 
vas no fire. The aircraft came to rest on 
the bottom of its fuselage after sliding 
irward approximately 65 ft. on a small 
mbankment near a macadam road; it was 
ding 145 deg. magnetic. 

After the aircraft came to rest, Purser 
Lobesky was able to free himself from his 
at, which had become detached from 

floor and had inverted. He immediately 
pened the main cabin door, through which 

passengers were deplaned. First Officer 
Flanigan was thrown clear of the wreckage 

d was found strapped in his seat. Capt. 
raig, after freeing his foot which was 
aught in the debris near the right rudder 
lal, left the aircraft through a large 
ening which had been made in the left 
nt of the nose 
\fter the accident, it was learned that 
2017 the Los Angeles Air Traffic Control 
nter heard the following transmission 
m Flight 308 on 124.0 megacycles: 
Santa Maria, Pacific 308, we're coming 
round and land.” This was the last mes- 
wwe from the flight. The Santa Maria 
\irport does not have a control tower 
The weather at the time of the accident 
vas: 1,500 ft. overcast; visibility 7 to 8 mi.; 
nd west at 6 kt 


Wreckage Examination 


All of the aircraft structure, powerplants, 
d propellers were found either near the 
iin wreckage site or on or adjacent to 
Runway 30. Parts found on the runway 
from the left engine, its cowling, and 
m the No. 5 cylinder and associated 
icture 
The left engine was torn free of the air- 
raft by impact forces. It was found minus 
cowling in the vicinity of the main 
ckage. Examination disclosed that the 
5 cylinder had separated from its base 
a point about 17 in. above the base 
flange or near the fourth or fifth fin from 
bottom of the cylinder. This area is 
vered by cylinder baffles and is in the 
ir row of twin rows of cylinders. The 
5 cylinder was found near the main 
kage and it is believed that it remained 
the cowling until the left wing contacted 
ground and the aircraft started to cart- 
heel to the left; both valves and spark 
gs were in position. The piston parts 
ind piston pin with a portion of the con- 
ting rod attached were found on the 
way. The piston head had a deep cir- 
lar gash in it which fitted the broken 
ige of the cylinder wall of that portion 
ich separated from the base. The piston 
parts bore evidence of having been subjected 
severe forces which had broken and cut 
the piston into various pieces. The engine’s 
ir power section was severely damaged. 
The case was punctured, the link rods were 


143 








broken, and the cylinder skirts were flared 
he engine's rear master rod and crankshaft 
could not be rmoved 
The front row master and link rods were 
in normal condition. There was evidence 
@ f fire around the rear and upper portions 
Electronic Systems of the engine and the accessory cowling 
behind these areas. The left engine's cowl 
2 ing, both main and accessory section, was 
Engineers damaged by the failure of the engine and 
by impact with the ground. Seven small 
round rubber mounts used as cowling 
h . . 06 di supports were found on the runway; the 
ere is your opportunity to join an expanding Gest was found: daly 1.900 f.. feo the 


center of advanced electronic systems capability — takeoff end. A rectangular rubber rocker 
box pad, which matched the cowl fasten 


he Columbus Division of North American Aviation, Inc., ra Lge saan —_ “ a 

is a center of electronic systems capability. It is the of the heater ram air scoop, and a section 
designer and builder not only of aircraft—such as the A3J of cowl flap were also found on the runway 
Vigilante and the T2J Buckeye—but also of missiles, radar - nar 8a yg asaya 1 adi c 
antennas, radio telescope systems, seat ejection systems, deere af tidesian tl Gk anaes nan 
special support equipment for future systems—such as the tion of the top of this cowl with the 
Minuteman, and other diverse products. The Columbus Divi- a, ee 2 alr Fi Pomeroy: — 
sion is also the center of extensive advanced R & D projects. elas tee cemket | She ondie 
Here, there are unlimited opportunities to contribute to tion of the cowl was deformed 
advanced technology —and to forward your own career. ah Boling isa Says ne ate We 


Currently, the Columbus Division has openings for Elec- and feathering pump were checked 
: ind found capable of normal operation 
ay i 


tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems. To qualify for these posi- 


Impact Forces 
The right engine also separated from 
raft because of impact forces and 


‘ ’ 
’ il 


tions, a background in one or more of the following fields 3 found newt ihe necelin,  Uite Meet 


is required : uffered impact damage but examination 
’ : showed that prior to impact it was function 
Data Processing and Handling ing in a normal menner 
Design of Electronic Checkout Equipment The left propeller was found detached 
Design of Electronic Packaging (Internal) from its engine The blades were bent 
Desiga of Logic Digital Computers and damaged by impact forces; the dome 
Design and Development of Transistorized Circuits was not damaged. It was determined that 
Development and Design of Antennas (Airborne and all three blades of the propeller were posi 
Ground Based) tioned at a blade angle of 73 deg. at ~. 
Development of Microwave Systems time of impact To be full feathered the 
a : blade angle should have been 858 deg 
Digital Programming 
a : P , The nght propeller was also found dk 
Ground Communication and Surveillance Systems tached from its engine. The dome and 
Operations Research blades were damaged by impact forces. The 
Radar Systems Design blade angles were determined to be 23 of 
Reconnaissance Systems 24 deg. These blade angles indicate that 
Semi-automatic Electronic Test Equipment this engine was delivering power at the 
Servo-Systems time of impact 
Solid State Devices As would be expected, the aircraft was 
“i badly damaged by impact and the subse 
Systeme Ansipels quent cartwheel. None of the damage to 
VHF-UHF Antenna Development the aircraft contributed in any way to the 
’ ei , | cause of the accident and therefore will 
Electronics Engineers who are qualified, through education act be Geacsthed. f wes determined that 
and experience, and who are seeking better opportunities to the CO, fire extinguisher bottle had not 
ppe g 
technically express themselves in any of the aforementioned been bone . — landing Bear and flaps 
7 were oun I 1 sition 
fields, please forward resume to: 7 ee 
Mr. W. D. Mclvers Aircraft Maintenance 
Engineering Personnel Supervisor, Box AW-221 a * ws ae aie hanect - ~ 
f ove uls 3 ao 5 ons ‘ 
North American Aviation, Inc. uircraft and components, with the exception 
4300 East Fifth Avenue of propellers, at the company’s San Fran 


Columbus 16, Ohio cisco base. The overhaul of propellers was 
done by an outside agency. At Los Angeles 


the company contracted with International 

THE COLUMBUS DIVISION OF Flight Service, a local company, to taxi 

AY and fuel its aircraft, to perform turnaround 

NORTH AMERICAN AVIATION INC P- and daily inspections if needed, and to 
] * A A make all necessary minor repairs 

Company dispatching for the route in 

volved was accomplished from San Fran 
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Records of aircraft and engine times, 
etc., were kept by the maintenance depart- 
ment and when it was time for an aircraft 
to return to San Francisco for major inspec- 
tions or repairs, company flight control 
was advised and the aircraft was immediately 
scheduled to return to the main base and 
if necessary another was sent out in its 
place. N 67589 had been given a 125-hr. 
or 30 hr. prior to the subject 


cisco 


insper tion 25 
flight 

N 67589 was based at Los Angeles and 
therefore was under the supervision of 
International Flight Service with respect to 
maimtcnance 


Previous Leaks Noted 


The left engine of this aircraft had a 
uumber of oil leak complaints which were 
entered on the flight record by several cap- 
tains; these began Oct. 19 and continued 
through Oct. 26. Each item was initialed 
by a ind an explanation given 
ndicating th corrective action taken. 
iction included the replacement 
of rocker seals and gaskets, rocker box 
1 the tightening of holddown nuts 
propeller governor. On Oct 
59, an item written in the log was 
The explanation of 


mechani 


Correctiy 


OVCTS 


yind 


in 
tha 


ke fi engine 
he corrective action was written as follows 
Checked for oil, washed down left engine 
ind replaced gasket and rocker box gasket.” 
These items were initialed by the mechanic 
loing the work and according to Interna- 
ht Service the aircraft in each 
nstance was considered to airworthy 
On Oct. 26, 1959, Mr. Glen Smith, the 
owner of International Flight Service, had 


| 
Car 


¢} 


‘lie 


tional Flig 


be 


Quick Engine Change Facility for B-52H 


h spability for Strategic Air Command units 
by Wichita Division of Boeing Airplane Co., 
[¥-33 turbofan engines. Stand makes possible 
[F-33 power package, including accessories, so 
that it can be installed quickly after k, to replace a faulty powerplant. Specially 
designed stand takes into account th ofan’s eccentric flow thrust, which provides a 
torque requiring special fittings on the stand to restrain the engine during runups. Air 
Force and civilian officials from major USAF commands recently inspected the new stand 
during a demonstration at Bocing-Wichit 


Test stand providing quick engine « 
getting the new B-52H has been developed 
for the airplane's Pratt & Whitney Air 
off-the-airplane testing of the complet 





BENDIX-PACIFIC 


in Souther fornia 


needs ENGINEERS with 


DOCTORS - MASTERS - BACHELORS’ 


Anti-Submarine Detection 


Advanced positions are open in ow 
Electrical Engineering for the design 


for electrical and systems work in fields of 
Missile Guidance — Instrumentation— Telemetry 
Systems/Operations Research 
Eagle” Missile Program in 
of transistor circuits, servo- 


mechanisms, microwave electronics and data links. 


Please send resume to W. C. WALKER 


Bendix-Pacific 
Division 


CAL 


Bx 


NOR a 


ENGINEERING EMPLOYME?! 


Other High-Level Electronic 
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Engineering Positions Availa! 





The Martin Company, 
Orlando—8,229 people 
working in 21 new (1958) 
buildings on a 6,777-acre 
site. Here over 2,400 of 
the nation’s best engi- 
neers pursue vital and 
stimulating projects like 
Lacrosse, Bullpup, GAM- 
83 and Pershing missiles, 
Missile Master and other 
electronic systems. 


CAREER OPPORTUNITIES 
IN FLORIDA for engineers 
in these areas: design, 
development, fundamen- 
tal and applied research, 
reliability, quality, sys- 
tems test, manufacturing 
‘and associated engineer 
ing areas. ...Write C. H. 
Lang, Director of Employ- 
ment, The Martin Com- 
pany, Orlando 1, Florida. 
See facing page. . 


WORK IN THE CLIMATE OF ACHIEVEMENT 





the following teletype message sent to the 
company’s San Francisco ofhce Maint 
Boller req that shp 110 be used on Fit 
308/DTE in order to get it back to SFO 
Has oil leak in left engine which we have 
been unable to stop LAX-RR/IFS/ 1243 
26BOB 
4 ct 26. 19 ’ the following 
received from Pacific Au Lines 
control: “LAX-K-WL Plan 110 on 
X 1252/26H Accordingly, ship 
wa scheduled as directed 
Mr. Smith testified that his organization 
had done everything it could to find and 
stop the oil leaks under the limitations of 
their contract. He said that the night before 
the flight was scheduled the engine was 
washed down and the abo corrective 
action taken; the cowling was then left off 
overnight in order to be able to see any 
mav have leaked during the 
ne was found the next morning 
nginc was then run until it was 
if oil might leak under this 
ndition. Again no leak was found and 
rdingly the cowling was put on and the 
raft made ready for flight r. Smith 
id that | 
rworthy 
nance facility 
Fran vere very good 
juipped ind manned bi 
1 an adcaquat 


\ng 


a an mac } 
ed. Mr. Smith testify 


inpan 


mntain 


f ind 
ertificated me 
t would have 


uld N 67589 
heduled flight 


tion ; 


Tit 


lispatched as a 
f the accident in the light of its 


leaks? 
mpanvy had knowledge of th 
i vith this engine from two sources 
in ngine and aircraft records that are 
maintained in San Francis ind which 
should be kept up-to-date daily, and from 
the message sent by International Flight 
Service to the company from Los Angek 
which clearly requested that the aircraft 
be returned to the main base because of an 
oil leak that could not be stopped. Knowing 
that oil leaks are often the forerunner of 
erious engine trouble, the Board believes 
that both the service company and the 
iitline should have taken definite steps to 
determine that the engine was airworthy 
before allowing the aircraft to be used on 
» scheduled flight 
Since this was not done, the Board 
believes that when the crew found the oil! 
leak at Santa Maria to be of a magnitud 
sufficient to cause the concern of a fellow 
company employe, the aircraft should have 
been delaved until the source of the trouble 
was determined 
There is no doubt that the No. 5 cylinder 
of the left engine failed and that this failure 
occurred only seconds after takeoff. Proof 
of the time of the failure lies in the fact 
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tha: engine and cowl parts belonging to The Board determines 

this engine were found on the takeoff run of this accident i 

way after the accident occurred. The time failure of the left engin 

of the failure is most important because it ring cowl was deformed causi 
indicates that it occurred very soon after ind drag condition which mad 
takeoff before any appreciable airspeed flight impossible. A contributi 


raft 


and/or altitude had been gained, and there the scheduling of the aircr 
fore narrows the field of possible corrective pany when there should ha 
action which could have been taken by the able doubt concerning the air 


crew an cngine 
} 


It is recognized that this engine's ring By the Civil Acronaut 
cowl] was badly deformed as a result of W HITNEY 
this failure and that a section of it was Chairman 
displaced upward and rearward. The Board Cuan Gurn 
beheves that the deformation of the cowl Vice Cha 
ing disturbed the airflow over the center G. Josern Mr 
section and the empennage sufficiently to Member 
cause both a severe buffet and a serious Aran S. Boy 


drag condition Memb 
] S. Bra ’ , 


Conclusion Memb PAUL B. PICKAR, PH.D., RESEARCH PHYSICIST 


The Board therefore concludes that the Supplemental Data ee Why ee 


pilot was unable to maintain altitude and 
return to the airport because of conditions The Civil Acronautics Board w Martin-Orlando? Freedom. 


<i le Ate = Be 9 oy 04, BN om millage Freedom todotheworkllike 
As a result of this accident, the company in accordance with Section 70! ... and the time and equip- 
decided to send its own maintenance person the Federal Aviatic n Act of | 08 mentto doit. I’m a physicist 
nal ye Los Angel s to — all future am ee, - — i aie working in solid state 
wor on company aicrant, £ in IgICV AU, ‘ ; - physics. That’s what I 
know — what I want to do. 

Nobody asked me to work 

in, say, spectrometry — 

which is not my field. Iwas 

given a lab and facilities to 

work with, and, above ail, a 

lot of freedom to carry out 

my work. }© Right now, 

we're applying modern 

theories to semi-conductors 

which haven’t been investi- 

gated before ...I also like 

the chance to talk with 

other scientists who under- 

stand my field and to work 

with some of the younger 

fellows who are coming 

along. {© Martin is one big 

company where you don’t 

get lost in the crowd. }© My 

wife, the kids, love Florida 

... the climate, the ocean, 

country living. We have 


everything we need. os) * 
Write C. H. Lang, Director of 
Employment, The Martin 
Company, Orlando 2, Fla. 
(For Career Opportunities, 
see facing page.) 


7 


Lockheed JetStar Undergoes Stress Tests 


Lockheed JetStar undergoes stress tests at Lockheed’s Marietta, Ga., facility. W: 
and pulleys are bending the horizontal stabilizer to the extreme limit as part of | 
Aviation Agency certification program to test the aircraft's structural integrity. 


WORK IN THE CLIMATE OF ACHIEVEMENT 


? 
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A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 
WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


There is evidence that gravitation is electromag- 
netic. Yet many considerations concerning the ef- 
fects of gravitation remain to be determined if errors 
are to be avoided in the precalculated trajectories of 
space problems. 


As the world leader in C-W doppler systems, Ryan is 
constantly seeking answers to such unsolved prob- 
lems of navigation in space. This is one reason Ryan 
is the largest electronics firm in San Diego — and the 
fastest growing! If you are an electronics engineer 
ambitious to help advance the art, as well as your 
own career, we want you right now at Ryan Elec- 
tronics for important “frontier” work. 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known . . . seeking solu- 
tions to vital problems of space navigation. 


Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modern in the West. You enjoy 
living that’s envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 5, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


(S) DIVISION OF RYAN AERONAUTICAL COMPANY RYAN ELECTRONICS 
SAN DIEGO & TORRANCE - CALIFORNIA 











and San Francisco, Calif., Dec. 3, 1959. 

Pacific Air Lines, Inc., is an Arizona 
corporation with its principal office in San 
Francisco, Calif. The corporation operates 
as an air carrier under a certificate of public 
convenience and necessity issued by the 
Civil Aeronautics Board and an operating 
certificate issued by the Federal Aviation 
Agency. These certificates authorize the 
cartier to engage in air transportation of 
persons, cargo, and mail within the United 
States 


Flight Personnel 


Charles W. Craig, age 40, was 
employed by Pacific Air Lines Nov. 11, 
1946, as a first officer. He was promoted 
to captain and later to check pilot. He held 
an aitline transport pilot certificate with 
DC-3, Martin 202 and 404, and Fairchild 
F.27 type ratings. His last proficiency check 
was taken Mar. 23, 1959. His last FAA 
first-class cxamination was taken 
Oct. 20, 1959; there were no limitations 
He had a total of 17,467 flying hours, of 
which 14,467 were in the DC-3 aircraft 
First Officer Joseph J. Flanigan, age 31, 
was employed by the company Jan. 10, 
1956. He was in the process of being 
upgraded to captain at the time of the 
accident. He held a valid commercial pilot 
with single-engine land, 
multi-engine land, and instrument ratings 
His last FAA medical examination, first-class 
was taken Jan. 15, 1959. He had a total of 
3,951 flving hours, of which 3,032 
in the DC-3 aircraft 
Purser Donald | 
employed by the company Sept 25 


The Aircraft 


N 67589, a Douglas DC-3, 
19656, was owned and operated by Pacifi 
Air Lines, Inc. The aircraft had accumu 
lated a total of 24,805:54 hr 
12,908:54 hr. since major overhaul. It had 
31:45 hy last line maintenance. The 
aircraft was equipped with two Pratt & 
Whitney R-1830-92 engines. The left 
engine had 990:18 hr. and the right engine 
595:05 hr. since overhaul. The prepellers 
were Hamilton Standard, Model 23E50 


WHO'S WHERE 


(Continued from page 23) 


Capt 


rie cic i] 


certihcate uirplane 


were 
Robesky, age 31, was 
195) 
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Changes 


General Electric Co.'s Missile and Space 
Vehicle Department, Philadelphia, Pa., has 
mnounced the following appointments: J. 
Pieter deVries, of astrodynamics, 
Space Sciences Laboratory; L. W. War- 
zecha, project manager, feasibility study 
group for Project Apollo; E. J. Merrick, 
project engineer, Project Apollo studies; 
William L. Davis, manager of MSVD's 
Army and Navy sales 

Harold F.. Kren, manager of the recently 
formed Monterey (Calif.) Laboratory of 
Laboratory for Electronics, Inc., Boston, 
Mass. Other Monterey Laboratory appoint 
ments: Donald F. Criley, manager-computer 
systems group; Benjamin L. Schwartz, man 
ager-systems analysis group 

Carl F. Schunemann, head of a newly 
established electronic products department, 


manager 
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I'he Martin Co.'s Electronics Div Bal 
timore, Md. Also: Donald W. Kalkman, 
director of quality control, Electronics D 
vision 

Ford Motor Co.’s Aeronutronic D 
Newport Beach, Calif, has announ 
following appointments within Spa 
tems Operations: Penetration S 
Charles G. Gant, manager, and Dr 
N. Hall, assistant manager; Project 
S. Mills, manager; Design, Fabricati 
Field Service—Arthur C. Haines, 
Also: James A. Ambrose, technica 
to the general operations manager; Jan 
Heywood, manager of programing a 
trols 

George D. Howland, contract 
aerospace group, Hughes Air 
ver City, Calif ucceeding 
Allen, now 
manufacturing division, K1 

Joseph Rambusek, sal 
Siegler Corp Magnet 
sion, New York, N. ¥ 

Dr. William N. Breswick, 
management analysis, Lockheed M 
Space Division, Sunnyvale, Calif 

Arthur E. Rowland, chicf-sal 
for armament and fligh ' ] 
Autoncti a din 
Aviation, In WHEY 

H. H. Sommer, chief di 
Cc. L. McCabe hief 
Convair-Pomona (Calif 
of General Dynamics Corp 

Frederick FE. Rushlow, dir 
keting, Giannini Controls (¢ 
Calif., and Lawrence M. Ryan, ger 
manager. R. Joseph Thompson 
Mr. Rvan as W gional sal Airframe Structural Analysis 
Also: Walter B Bearings and Seals 
nini's Pasadena Electrical Power Systems 
succeeding C. A, Mounteer, wh 
pointed to corporate staff of Giant : me 

Electro-Mechanical Reliability 


f cnygine 


Haroid 


John 


ratt ‘ 
William 


, 
mater manager 


TAPCO OFFERS 


The expanding Engineering Department 
of the TAPCO GROUP of Thompson 
Ramo Wooldridge Inc. offers new oppor- 
tunities for career-minded engineers and 
TAPCO’s product diversity, 
equipment and systems for a wide spec- 
trum of defense needs, from space to 
undersea projects, provides a new mean- 
ing to the phrase “job security.” 


scientists. 


Openings exist now in the fields of: 
Aero-Thermodynamics 


tern re 
Helms, manager 
Calif.) Transdu 


Electronic Circuit Design 


president and director 

W. L. Whittier, works manager 
Aircraft Co.’s Long Beach (Calif.) | 
and Howard W. Cleveland, ma: 
control manager 

James M. Cryer, Jr., manager 
Science Division of Mi Ipar, In 
town, Mass., and Dr. Arthur Kohlenberg 
technica! director 

Milton Kuska, " 
Control airplane project, Norair | 
Northrop Corp., Hawthorne, Calif 
appointed to the LFC project: N. A. Ki 
D. D. Warner, R. FE. Kosin, O. P. O 
and J. D. Young. 

L. H. Orpin, general manager, Str 
Carlson, San Diego, Calif.. a d 
General Dynamics Corp 

Space Technology Laboratories 
Angcles, Calif., has announced the fi 
appointments: Dr. J. M. Andres 
Physics Section, Te hniques and ( 
nents Department, Guidance Resear 
oratory; Gerard W. Elverum, Jr., 
Propulsion Systems and Developm« 
partment, Propulsion Laboratory; George |! 
Holmes, manager of technical ser 
Thomas A, Magness, acting head, G 
Systems Section, Guidance and Naviga 
Department, Guidance Research | 
tory; Dr. Peter Staudhammer, associat 
ager, Propulsion Systems and Develo 
Department, Propulsion Laboratory; Nat W 
Trembath, associate manager, Contro! 
Simulation Department, Electromechai 
Laboratory. 


High Temperature Plastics 
Mechanical Stress Analysis 
Mechanical Testing 

. Metallurgical Development 
Militery Operations Research 
Power Systems Development 
Standards and Specifications 
manager-Lamin Thermodynamics 


Underwater Acoustics. 


TAPCO is located in greater Cleveland, 
close to gracious suburban living and to 
three fine universities affording evening 
study opportunities. 


if you think your engineering skills 
would be of 


resume to: 


| 


interest to us, send a 


Mr. R. J. Theibert, 
Employment Manager, 
Box 60-3. 


THE TAPCO GROUP OF 
Thompson Ramo Wooldridge Inc. 


23555 Euclid Avenue 
Cleveland 17, Ohio 





SEARCHLIGHT SECTION 


FOR S$ ALE ~ B| AIR CARRIER SERVICE CORP. 


PAYMENT PLAN CONVAIR 340 AIRLINERS 


—immediate delivery 
OR LOCKHEED 1049H 


WILL LEASE WITH OPTION TO BUY Canes or Penoager 


DOUGLAS C-47/DC-3 


DC-6B-LONG RANGE OVERSEAS § |... 20°"... 


107,000 GROSS T.O. Cable: AIRCAR 
COACH INTERIOR - DOUGLAS TRACK HILLER HELICOPTER 


Model 12-C. 200 H.P., exterior green & white, 


RADAR EQUIPPED interior — same with custom Naughhide seats, 


Radio-LF & Broadcast, Heater, Heavy duty 
& Landing Lights, Engine 


tery, Retating Beacon . 
LOW TIME Cowling, licensed to Aug ‘bi TY since new 
o! brs 
Price $28,000, Brokers Protected 


IMMEDIATE DELIVERY ALLIED REFERNATIDSEAL corp 


230 Park Ave N.Y MU 9-6126 


TRANS INTERNATIONAL RUNES, WO, Je 


LOCKHEED AIR TERMINAL Clgeaiang A Bee of Ue 
BURBANK, CALIF. OMIA It Lie. Weston ae 


SAN FRANCINCO § . 


TELEPHONE TRIANGLE 7-1575 FOR SALE 


Pav. -. Tow amphibian converted for 2 
passenger use. FS- 4, Avia- 





























tior Week. 


FOR SALE CONVAIRS $-55 Helicopters. 8-place or carge plus crew 

Aistine and Executive Anished. ke new -? ' ab ie N “ne k It. 

SPARE PARTS INVENTORY Several of Both Available Raished. like S Fe yar avai abie. N. A. Kalt. 
for Convair Trade-in tal 4-844 

DOUGLAS DC-3 For Sale Allison Medel Vi710, 1100 WP. 


aviat engines apectio nvited, attrac 


C-46, DC-4, DC-6, 1049H 200 M.P.H. Al2 Autopilot tively priced Vimalert Compan Inc 807 
Garfield Av City N J 


s . Trades Accepted ve., Jersey 
Constellation Aircraft DOUGLAS 0C-6 
lies DC-6A DC-6B SUPERIOR SATELLITE—88 HRS SINCE FAC- 

Finance or Lease TORY NEW AMERICA’S MOST STABLE, 
FASTEST MODERN 2-PLACE LOADED 


WRIGHT COMPOUND Also Grumman Twin psi Lockheeds in Stock aaak tiie “nak aes a 
3350-EA-3 Engines Frederick B. Ayer & Associates, Inc CADET $1950 


Will Deliver for Expenses 


PRATT & WHITNEY rn re SG Sp eee ey Cine oh 2213 HURON DRIVE, CONCORD, CALIF 
eastenipeiridenane EXECUTIVE DC-3 D-18$ BEECHCRAFT 


THE FLYING TIGER LINE INC. aia eee wenn van FOR SALE—IMMEDIATELY 
. — t iti 
BURBANK, CALIF FOR SALE OR LEASE Will trade. Write, Wire or Coll 
Call or Cable, Doug Dul ILLIA. A 1A H. J. BAILEY 
> Sie being ey GPL DIVISION--GENERAL PRECISION, INC 


Tel. j x } ti 551 FIFTH AVENUE, NEW YORK 17, NY 
el.: TRiangle 7-3411 Cable: Flytiger Sts taaais ail Rate Gaaaea Gina dae, See Siemens 4. 9 ROgers 9-5000 
































miceaar FOR SALE WHERE 
STRATO CRUISER | | C.46F AIRCRAFT || TO BUY 


FROM 
575,000” Passenger and Cargo ; 
Flyaway With or Without Featuring additional 
U. 8. Certificated 112 configuration. fu wer - , 
emus eguieged. Gene ‘ange, 20 NTSO Son T-Category Kit Installed products, specialties 
Large Inventory of Supporting Aircraft and Engine a services for 


Spare Parts 
Se Immediate Delivery the aviation field 


Phone: TOpaz 2-9355 or GArfield 6-448! 
13010 Ardis Ave. Downey, California 
THE FLYING TIGER LINE INC. | 
Or uase MARTIN 202 Burbank, Calif. | HIGH TEMPERATURE FASTENERS 


44 passenger airline interior, reversible props Engineering Catalog Number 286 on request 
heavy landing gear, airline radio Coll or Cable | Manufacturers AN—N.A.S.—%.S. 6 Digit Hardware 
Airframe—192 hours since progressive ar a SPECIALS TO YOUR SPECIFICATIONS 
Low Time Engines Aratlahle Imm FRED BENNINGER m 
Will ferry at cost anywhere. Price $12 5,000 with Sendai Wien Henditen ercury air parts co., inc. 
spare NTSO demountable power plant 9310 West Jefferson Bivd., Culver City, Calif 
“Will also consider a light twin in trade” . ’ Telepnone—UPton 0-$922—Teletype—CVR CY 4136 
CHARLOTTE AIRCRAFT CORPORATION Tel: TRiangle 7-341! Cable: Flytiger TOUGH SPECIALS 10 DAY DELIVERY 
P. ©. Box 9127 Charlotte, N. C 
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EMPLOYMENT OPPORTUNITIES 


x74 y*+ 7*= Yr? 


2 2 2 
ENGINEERS: SCIENTISTS ce 
: ’ 


ay 


MISTRAM 


... the next generation system for precise missile 
trajectory measurement being developed by 
General Electric’s Defense Systems Department 


OPPORTUNITIES AVAILABLE NOW 

By joining Defense Systems Department now, you can take ar 
increasingly important part in the long-term development of 
MISTRAM. And, you'll be able to broaden your technical know! 
edge by applying your specialty in the ever more critical field of 
large-scale system engineering. Significant experience in any of 
the following areas can qualify you: 


Test Equipment «+ Consoles 

Digital Data Transmission & Recording 
Power Generation & Transmission 

Digital & Analog Computing « C-W Radars 
Feedback Control «+ Acquisition & Tracking 
Airborne Transponders 

Microwave Communications 


> For a more complete technical description of MISTRAM 

—and full details of current opportunities on a broad 

scope of systems programs at DSD — write today to 
Mr. E. A. Smith, Box 11-B 


vue yd))) 


2 


Ct , DEFENSE SYSTEMS DEPARTMENT 
% ONE A Department of the Defense Electronics Division 


GENERAL @@ ELECTRIC 


° 
/ 


Northern Lights Office Building, Syracuse, New York 
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A Basic MISTRAM system features radio 
receiving stations in “L-shaped configu- 
ration. Signals from missile transponder 
are measured on CW carrier for computer 
calculation of phase differences. These 
yield missile position, velocity and trajec- 
tory data through spatial intersection of a 
sphere (range from central receiving sta- 
tion) and hyperboloids of revolution (range 
differences from remote receiving stations). 


DSD’s important new 
WISTRAM System embodies these 


features: 


®@ Greater accuracy and range than any 
existing missile trajectory measurement 
system 


® Reduction of many previously standard 
tracking system components by eliminating 
high precision radar tracking antennas 


®@ Instantaneous correction of electrical 
baseline length errors through phase 
stabilization techniques 


® Ability to utilize orbiting satellite to 
virtually eliminate present day survey errors 


Defense Systems Department 
is Prime Contractor for MISTRAM, 


DSD is now developing a basic system 
unit which can be multiplied many times 
over and integrated into a vastly extended 
MISTRAM system, using G-E’s ‘building 
block’ approach. Ultimately this would 
provide hemispheric coverage for missile 
trajectory measurement. 





EMPLOYMENT OPPORTUNITIES 





Support Planner 


Working with sales, plan and propose 
the required spare ports, field service, 
service monuvals, test equipment, etc., 


which the customer will require in con 
junction with the purchase of complex 
rador and other electronics systems. A 


knowledge of electronic components 
and familiarity with militory procedures 


and specifications reloting to such 
equipment is required 


Field Engineers 


EE degree or equivalent experience re 

: x nf quired, with sound knowledge of rodar 
for qualified systems ond analog computers. Appli 
: . cants must be willing to relocate peri 
odically to Air Force or airframe mony 
facturers’ bases in the U. S. and 


DESIGN ENGINEERS pouibly oversees 


Write or submit resume indicating cur 


CONTROLS ENGINEERS wt curing, mph ents 
Schell, GPL Division, 


to: William A 
GENERAL PRECISION INC., 63 Bedford 


COMBU STION ENGINEERS Rood, Pleasantville, New York 
AEROTHERMO ENGINEERS a)... N 


GENERAL PRECISION. INC. 


for de lopment projects appanse Boi 56. REPLIBG 70: es Be 
and , : ry " TORK 36 “ 0 Nox 1 
CHICAGO TI @N. Mirhig tr 
SAN FRANCISCO |: 68 Poet St 


for production projects POSITIONS WANTED 


Senior Engineer. top industry experience in 

long range planning, R&D. operations anal 

ayatem« integration and management 

SOLAR OFFERS PERMANENT employment in a rela- ar with advanced technology. foreigr 

3 , : arkets and languages. now available for 

iting heli wit! i tremendous allenging association or consulting. PW 
S528, Electrical World 


LIVE in Southern Calforma! 


Outstanding openings Now 

















tively new md exe 


growth pote ntial. Solar i vigorous medium-size 


) 
mpany fo inded in 1927. Solar gas turbine Sates Manager Marketing. Six years success- 
ful sales engineering background > Weat 
engines Instrumentation Fiectro-Mech 
tion. There san excellent balance between com : Sys. & Component Test Equip 
ooking permanent. challenging position 


have already won an international reputa 


or 
nex degree with progressive com 

‘resent Salary 15M. Age 39. Reply 
VC 9526. N. Hollywood, Calif 


nd military contracts 
‘go is delightful. This favored 


vith the finest climate in the 
, } Engineer — Conducted experimental stress 
s unmatched recreational and ' y program for structural! integrity and 
val of light twin engine helicopter 
: . years concentrated experience in ex 
th BSME or AE plus > or more — ame stress analysis “~ sding 11! 
rs experience are preferred Inquire now tor years w ce enue ae emg na firm. Am 
‘ * ’ . 19 Viation eek 


I \p 
responsible positions in our rapidly expanding pro- 
PEG <2 eet Sate Pes a nal oirt : controls. Replie Young Commercial Pilot-——M.1.T. graduate 
crams in ga NneS ath urborne controls epnes rnwines SMEL natrument AAP. second 
will be kept confidential. Write. giving resume, to telephone. Available January for 
& +“ flying positio F. Krent 10922 
LOUIS KLEIN, Department E-704, Solar Aircraft Sot Gata Hae - 
my 900 uy lig ’ Sar io ) 
Company, 2200 Pacific Highway, San Diego 12 Pilot SMEL Helicopter instrument 2500 
( ilif ria He i500 total want Helicopter Test, Ex 
ecutive Or Ken Peterser NSiW16112 
Donald Ct., Menomonee Falla, Wis 


Ex-Marine Aviater, 28, ATR 3 yre 
A 


mercial flying r. busine ules 


sales position. Married ' children 
Hayder 02 Valley Rd., Greenwich, Contr 


AIRCRAFT COMPANY Engineer /Administrative for Technical R & 
D. MS. age 30. Exp. in applying diversified 
knowledge to pract D through exercise 
r #1 j r 
A subsidiary of international Harvester Company of managerial kills Tomes tanh teamed 
lyn yr xp n aerothermo design 


ng protection, elec 
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EMPLOYMENT OPPORTUNITIES 





a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 











For further information, submit 
your resume or make inquiry to 
J.L. Purfield, Personnel Department. 
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* To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology. 


In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase .is versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to advance the state-of-the-art in testing and in 
instrumentation. 


If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft—pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS. 


ee ame 





EMPLOYMENT OPPORTUNITIES 


Following pioneer achievements in reactor power — 
plant developments, the Knolls Atomic Power 
Labcratory is now studying major problems in 
reactor and power plant simplification. Solutions 
to be achieved may considerably advance nuclear 
reactor applications. 


Working on unique developmental problems at 
KAPL, engineers and scientists have access to an 
unusually broad range of specially-designed ex- 
perimental and test equipment...as wel] as the 
advantages of inter-professional consultation 
with experts in a number of related fields. Ad- 
vanced nuclear studies are available at both the 
Laboratory and nearby colleges. 


You are invited to inquire about openings in: 


Mechanical Equipment Design / Control & Instru- 
mentation Design Reactor Design Analysis 
Power Plant Test & Analysis , Reactor Physics / 
Nuclear Analysis | Coolant Technology / Com- 
puter Programming / Radiological Physics. 


Please write fully in strict confidence to Mr. A. J. 
Scipione, Dept. 64.w1. U.S. Citizenship and appro- 
priate engineering or scientific degree required. 


vor Laboraiory 
NELECTRIC 


tad , New York 


ere 3 





SENIOR ROTARY WING 
AERODYNAMICIST 


Desire engineering graduate with eight or 


more yecrs in rotory wing/VTOL performance 
and stability ond control onolysis. Must be 
creative Position involves difficult technical 
analysis for ovr reseorch programs. This is 


not a project type of position 
Submit your personal resume to 
Engineering Personnel Manage 


Bell Helicopter Company 
P. O. Box 482 
Fort Worth 1, Texas 


Beli Helicopter Company is a Division of Bell 


Aerospace Corporation, a Textron Company 








PROJECT ENGINEER 
PRELIMINARY DESIGNER 
AIRFRAME GROUP ENGINEER 
AIRFRAME DESIGNERS 
ROTOR/PROPELLER DESIGNER 


panding Company in VTOIL 1 offers 
tiona! opportunities to participate | 


F 


f new , ft aircraft 


& 


resume 


iopmer 
Eng. Degree 
juired—Subn 
1 requirements to a ntior 


J. J. Schneider, V-P, Engineering 


VANGUARD 
AIR AND MARINE CORP. 











FOR INFORMATION 
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ATLANTA, 9 HOUSTON, 25 
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TRinity 50523 Holcombe Blvd... 2m W.724 
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ENGINEERS ... 


AT VERTOL 


CREATIVITY 
FLOURISHES 


The advantages of working at Vertol are 
being discovered by increasing numbers of 
erigineers, The reasons are apparent. The 
Vertol Division of Boeing is small enough 
for the engineer to retain his individuality 
and freely exercise his creativity In ad 
tition, the Vertol engineer has all the re- 
sources of one of the nation’s leading com- 


panies behind him 


Long a leader in the design and production 
f advanced commercial and militory ver 
tical lift aircraft, Vertol is now expanding 


its internotional and domestic activities 


As o result, new and challenging career op 
portunities are available to ambitious, crea 
tive engineers Located in attractive sub 
urbon Philadelphio, Verto! provides an en 
jrowth for quolified 


vironment f eng! 


neers Investigate these opportunities 


today 


INSTRUMENTATION 

FLIGHT TEST The mon who fills this responsible 
position should hove the ability te design, develop, 
flight test instrumentation 
tope and telemetering 


calibrate and install 
Experience in 


desirable 


magnetic 


STRUCTURAL TEST An ovtstending position 
requiring experience in instrumentation for wind 
tunnel testing of associoted fields. 


ELECTRICAL SYSTEMS DESIGN 

This senior level position requires 5 to 10 years’ 
circroft experience in AC and DC generating and 
bus distribution system design load 
onolysis, and AC and OC controlled circuit design 


electrical 


DYNAMICS 

Vibration and Flutter Engineer required for od- 
vanced design studies on helicopters and VTOL 
Some aircraft 


oircroft. Strong interest in analysis 


experience essential 


STRESS 

Outstanding postition requiring airframe experience 
in the determination of applied loads and the per- 
formance of stress analysis to insure structural 


integrity. 


Each of these positions requires an appr 

priate academic degree plus directly related 
experience, ond offers an attractive salary 
Forward your resume in complete confid 


ence to: 


O. Olsen 


Supervisor of Personnel Relations 


Duone 


OL anresov 
fommnrivama” DMD ME TPS lr 
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FOR THE 
DECISION-MAKER 


...optimum 
intelligence 
coupled with 
optimum control 
of effective 


action 


EMPLOYMENT OPPORTUNITIES 


Engineers / Scientists 


To provide decision-makers 
with large-scale computer- 
based systems which approach 
omniscience is the task of 

The MITRE Corporation. 


MITRE is a nonprofit system 
engineering organization 
responsible for the design, 
development and evaluation of 
the integrated command and 
control systems required for 
aerospace Operations 


The complexities of engineering 
problems inherent in such 
systems require engineers and 
scientists with advanced 
training and experience. 


Appointments to the Technical 


$ Staff are currently being made 


for assignments in: 
* Operations Research 


¢ System and Sab-system 
Feasibility Stadies 


* Prototype System Development 

© Advanced System Concepts 
and Design 

© System Cost Analysis 

© Operational Evaluation 


© Commanications System 
Development 


Inquiries may be directed, in confidence, to: 


VICE-PRESIDENT - 


THE 


TECHNICAL OPERATIONS 


MITRE 


ome | oY i a ot 


POST OFFICE BOX 208, 10-\WG, BEDFORD, MASSACHUSETTS 
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Representation of the frequency-energy pattern of the spoken wo 


tal axes 


frequency and time 


Vertical 


axis 


Sampling iuntery 


rd 


al 


“IBM.” Horizon 


0.01 second 


Opportunities in 
Systems Development 


Looking at the 
sound of words 


The plastic model shown here is a 3-dimensional repre 
sentation of the trequen y-energy pattern of the spoken 
word, “IBM.” It is one of several similar models con 


structed from a computer analysis of speec h information. 


Now under study by IBM scientists and engineers, these 
representations are yielding clues to the most promising 
characteristics of spoken words for mathine speech rec- 
ognition. They are he Iping de termine the characteristics 
that differ most consistently for different words, and are 


similar for re petitions of the same word 


Will Men Talk to Machines? 
Interesting in themselves, the models are emblemati 
of a broad program of systems development aimed at 


making it pos ible for pe opl to talk to machines 


Studies include investigation of new speech measure 
ments and of circuits to perform these measurements 
input and feedback devices; statistical analysis of the 
complex speech wave forms; and methods for efficiently 
storing the selected characteristics of known words for 


comparison w ith spoke n words to be identified 


Just One of Many Opportunities 

Speech recognition is one of many advanced tech- 
nology projects now under way at IBM. Electronic en 
gineers are exploring new areas in systems planning 
display, and data communications. Mechanical engi- 
neers are developing unique devices for high-speed 
access to memory and document stores. Physicists and 
chemists are making contributions in photo materials 
and in electroluminescent and photoconductor devices. © 
At IBM the opportunity for achievement is as unlimited 
as the growth of the company itself. For detailed infor 
mation, write briefly outlining your background, to: 
Manager of Technical Employment 

IBM Corporation, Dept. 524Y2 

590 Madison Avenue, New York 22, New York 
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West Coast Avionics 

We agree with your statement (Oct. 10, 
p. 81 technology 
research and development activities are ex- 
panding in the San Francisco Bay Area 
Your Arthur D tl In 


however, is somewhat muslea regarding 


that avionics and space 


reference to 


our activities in the W< 
While ADI 
tory space in the San Fran 
would like to point out that w 
laboratory in San Francis 


is looking for 


ars, a opened an engi 
in Santa Monica last year 
100 ADL personnel in th 
whom are personnel assigned t 
Force bases 

Our 
Francisco area 
fact that our Westc 
314 Battery Street is in ‘ 
or the Golden Gateway Red 
CHRISTIAN MATTHEW 
Manager, Western Division 
Arthur D. I 
San Francis 


need for ne 


tery 
SLCTITS 


velopmen 


‘ 


Project 


Haynes Name 


Since the inception of space terminology 
our company has be: 
nounced. Not until yo 
peared, however, had the 
error in print. On p. 122 a picture caption 
reads, “Close Toleran Parts—R 
inforcing band for jet formed 
from alloy made by Satellite 
Co. . ” The word Stellite was conceived 
by Elwood Haynes to describe his early 
ybalt base alloys which play such an im 
portant role in modern jet engines, as well 
as industrial progression. The rite 
been a subscriber to your magazine for 
eral years now, and would congratulate you 
for a continued work of excel 
Franx R. Dickinson 
Asst. to District Manager 
Haynes Stellite (¢ 
Division of Union ¢ 
New York, N. Y 


arbide Corp 


Radar Designers 


limitations nece 


details 


We realize that space 
itily restrict publication 
onnected with new technolo: chi 
ments. However, we readers 
might be interested in identification of the 
designers of the world’s largest radar tele- 
scope now being built at Arecibo, Puerto 
Rico (“Puerto Rico Radar t 
sphere,” AW Sept. 19, p. 38 

They are Von Seb., Inc., arcl 
firm of Waverly, Pa., Praeger and K 
engineering firm of New York City; Severud 
Elstad-Krueger Associates, structural engi 
neering consultants; and Developmental 
Engineering Corp., communications systems 
designers of Leesburg, Va 

Boynton G. HAGAMAN 
Project Engineer 
Developmental Engineerit 
Leesburg, Va 


think 


+} 


Litectural 
avanagh 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


‘Poison Needle’ Award 
Ny \¢ ee cs i pr 
Bur ’ have 


u m 


to pilot the U-2 than to 


plane that would 
ce automatK 
Don LiLeweLttyn 


Bur 


nce a letter in \ 
ment an awa! 
Francis G. Pow 
never, never, never. In | 
save his life he sold 


for which it stands rhe 
His was a 
a captured combat 
“aiding an 
sentence w 


behavior, whi 

infantry 
judged as l 
’ Powers 


less said or remembered 


enemy 
and the 

the better 
For more enlightenment 
letter writer Zawisk 


Mr. John Zawaski'’s “U 
letter represents the type 
prevalent 


is becoming more 


and was particularly disg 
Powers proved only on 
has a price and his wa 
I'm sure there are many 
all branches of our armed 
have volunteered for 
sia and at no increase it 
In the event of cap 
would have given only th 
and serial number 
Rosert L. Hapr 
Orlando, Fla 


nance 


This is in reply to the 
Mr. John Zawiski 
Unlike Mr. Zawiski, I wa pi 
most of my 20 years of military ser 
I am now employed in the aircraft industry 
However, I do not consider that experien 
nor Mr. Zawiski’s lack of it I 
mane to the issue 
Mr. Zawiski is 
If indeed there are many 
believe as Mr. Zawiski does 
plications of Francis Powers’ 
and after 1 May 1960 have been obscured 
in the voluminous reporting of the flight 
and subsequent events. The heart of the 
very aptly expressed by the new 
observed that no on 


dificulty in 


naive in the extreme 
Americans whi 
then the 


onduct on 


issue was 

commentator 
7 

should ha ih 


who 


parating 


Powers’ conduct from that of Nathan Hak 
1776. Apparently, however, there is at 
who finds it difficult 
Have loyalty and duty to the 
States become so obsolete that we 
enshrine one who completely negates thes« 
The very suggestion approaches 


in 
least one 


United 


would 


pring ples? 
blasphemy 
I have only the highest respect and ad 
on for the Air Force, Navy and civil 

n who engaged in reconnaissan 

United States. At least 
their lives for 


r the 
wmen have given 
ind related mis 
aptured by the 


hav 


onnaissan 

rs have been 
In adversity these men n 
men and as Ameri 

n of Powers 


Antuur C. Brown 
Seatth Wash 


t paragraph of Mr. Za 
editor declaring he felt 
step out” and sav what mans 
thinkir 2 | sa lated ¢ 
going to write of Francis G 
ight. As | read on, } 

Allow me t tep out 


nan 


lining ord 
llegian 


? 


Zawiski's letter think 
has been quite adequate ly 
Amer ! tisk 
Powers, and I am sure he 


vhat 


man 
ons i oT } by T 7a k 
award are equally 
that we should 
mpri red n 
would let 
way mind 
vould, in the 


, 


Communist 


civilians to fly spy 
n set torth wa 
American 
night 


‘order 
nad reas 
know there ar 
tanding firm for the 
if free men. I 
are aware of the American 
: t ager 


am certam 


ion, b 
they and the rest 

the strength behind thi 

one of us | sight of hi 

obligation to th ntry? 
indebted to tl 


reconnaissance mission 


oo, am men wh 
ind develo; 
} 


reconnaissance veh for ) 

important and dangerou I know fron 
that their re great 

that they ar 

k ep America free 


wward would be a po 


their } 


4 urd 1s al } 
doing 

A Fran 
or tribut 
faith 

Micnar. G. Be 
Milton, Fla 


AVIATION WEEK, November 14, 1960 





HOSE SHOP OPERATIONS AND EQUIPMENT 


1—Simple hand shear cuts hose to desired length. 





2—Socketing guide speeds installation. 





3—Nipple inserting machine. 





4— Elbow jig accurately aligns fittings. 





5—Compact field swager compresses socket. 

















6—Pressure test bench checks out assembly. 


7—Cleaning tank flushes assembly with solvent. 


Now...the reliability and economy of swaged-fitting 
hose assemblies can be assured in any hose shop with 
the RESISTOFLEX Portable Swaging Tool! 


Fitting w first introduced with the original fluorocarbon 
reputation for reliability stands unchallenged, 
issemblies in service and never a blowoff on 


Now it is possible to make “factory-quality’’ Fluoroflex’-T 
hose assemblies with swaged fittings in any hose shop. The sim- hose in 19 
ple, dependable field swaging tool developed by Resistoflex with mi 
eliminates the need for stocking large inventories of hose record 
assemblie mn asic sduling of overhaul and repai ‘ i ; i 
assemblies, Pert “ — sage hs : . erhaul and repair To assure trouble-free operations, specify Fluoroflex-T for 
. ret nN wit = é *-1O-0 “4 “nsive ng an , . > 
requirements with lines made-to-order. Expensive fittings ca original equipment, retrofit, and repair. Write for complete 
be salvaged—only the socket need be sacrificed—and the afnemat ondis 

'. 4 tile } y 
repaired assembly can be reused with complete assurance of 
full, specified performance. ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


More and more airline and commercial operations are investi- ye E Ss ij = T oO F j Ee x 


gating the advantages of Fluoroflex-T hose assemblies and the 


reliability and cconomies offered by the Resistoflex portable CORPORATION 


ficld tool. Because positive operating stops are built ¢ 
tool, always-correct assemblies are assured. It can be used 


with the same reliability as factory-assembled products 


COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 


Plants in Roseland, N. J. « Anaheim, Calif. * Dallas, Tex. 
. “ Sales Offices in major cities 

Fluoroflex-T, the superior Teflon" hose, is non-aging, has ’ 

unlimited shelf and service life. It qualifies for service at all Resistaflex trademark. veg. U. S. Pat. OF. 
temperatures from —65° to +-450°F. The Resistoflex Swaged I -ont’s trademark for TFE fluorocarbon resins, 








UNIVERSITY apne IN 
STEVENS I 


a ees scenes 
‘ z ‘ j 


~sTION CHART 


of new counterbored, low height, standard and miniature 








Standard—550° F 
(Carbon Steels) 


Standard—900° F. 
(A286 Stainless) 


Miniatures—550° F 
(Carbon Steels) 


ESNA/NAS self-locking nuts 


Miniatures—900° F. 
(A286 Stainless) 
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To meet the requirements of the aircraft 
missile and avionic industries for lighter- 
weight, reduced-dimension fasteners for ek 
vated temperature service, ESNA has de 
signed and is currently producing all of 
these new self-locking nuts. Every part con 
forms to NAS specifications and the entir: 
line has full Military Services approval 


This is just a part of the complete line of 
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self-locking Elastic Stop® nuts which only 
ESNA offers as standard parts, including 
AN 362, 363, 364, 365 and 366 types, also 
special designs such as high tensile, bar 
rel and self-aligning fasteners, all types of 
straight and radius gang channels and very 
high temperature all-metal slotted beam de 
signs for use on jet engine applications at 
temperatures in a range of 1200°F 


For free copy of ESNA/NAS conversion 
table containing both NAS drawings and 
ESNA equivalents with full details, write 
Dept. $12-1125 Elastic Stop Nut Corporation 
of America, 2330 Vauxhall Road, Union N. J 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 
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